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Machinery and Supplies from the St. Louis World's Fair 


The Chicnzo House Wrecking Company bought the complete LOUISIANA PURCHASE EXPOSI- 
| TION, which cost over Fifty Million Dollars to construct. Here ія an opportunity for you to | 
| purchase supplies of every kind at extremely low prices. 


Wa are the largest Machiners Dealers on earth. Our plant covers 25 aores, and we are In à position at all times to supply any. 
thing needed in the Machinery or General Happy line, 


MOTORS. 
mt Motors, ranging from 1 to 
i H, P. These Motors were 
neci] only during the  Expeosi- 
tion and are practically new; 
Voltages 110 to DAK, 


PIPE. 


10,000,000 feet of Standard 
Black and Galvanized Wrought 
Iron Pipe; mllso Hydraulic Pipe, 
extra heavy pipe, steel riveted 
pipe, spiral riveted pipe, соц: 
verse jolnt pipe, čast iron pipe, 
tlle pipe and pipe of every kind. 
VALVES AND FITTINGS. 

Thousands of them for sale, 
көп as new, Also fittings of 
every kind. 

BOLTS, RODS, LAG 

SCREWS, ETC. 

LW tons Bolts, Hols, Lag 
Screws, 'TlTurmbuekles and Wash- 
PTR, 

i50 Track and Lever Jacks. 


LUMBER AND BUILDING 
MATERIAL. | 


100.000,004) feet «af ШЕШУ Sen- 
| some Lumber from the / E xposli- 
tion. Also Sash, Doors, and 
Building Materia] of every kind. 
Send us vour bills for our esti- 
ate, We wWill sare you big 
шонет. 


ELECTRICAL APPARATUS, 

A Million Dollars” worth  of| 
materini. коп] ss new. 

Rubber Covereil] Wire in sizes 
from No. 1f to 200,000 (C, М. 

Weatherproof Wire, sizes No. 
14 ta Ne, 2-0), 

Siow  Borning Weatherproof 
Wire, 16 to 600 U00 С. А. 

Lend Covered Cables, all volt- | 
ares and sizes. 

ЛЕГЕ пке] Incandescent 
Lamps, practical for further] 
service, cach o cts 

AWI HI new [nenmdleseent | 
Lamps, We Voltage, 5. candle 
power n natural colors, Amber, 
Green, Opal ond Ruby, 

Aidit Мо 9171 Receptacles. 


CONTEACTORS' SUPPLIES, 


4.000 Steel Shovels, 
Dd Steel, Picks. 
£F Mattocks, Lanterns, Axes, 
ere, 
s) Wheelharroqwsa. 


Thousands of other етв: 
Furniture and Offce Equip- 
ment, Househohl Goodes, Settees, 
Mire Extinguishers, Tanks, 
Sites, Flags and Fiag Poles, 
Rooting Material. and in fact 
anything manufactured, 


Weatherproof Sockets, Knobs, 
Cleats and thousands of other 
Items, Write for our complete 
list, 


WHITE FOR OUR SPECIAL GATALOGUE мо. 529 
CHICAGO HOUSE WRECHING CO., West 35th and Iron Streets, Chicago 


EVERY MECHANIC WILL FIND THE 


Ti Grip" « Pe Wrench and Thread Gutter 


INDISPENSABLE IN THE SHOP, HOUSEHOLD, AUTO and on the FARM, MONEY 
НАСК IF NOT SATISFACTORY. Sent Prepaid on receipt of price, 


THE Маму WOES THIS WRENCH Can ВЕ PUT TO ARE READY APPARENT 


c TR uadruple 
T a5 AL E 4 1 
wt ! s 


Frosted 
Metal 


STYLE A 
Mon- 
Rusting 


15c. $1.00 
EN ш = 
Mailed Mailed 
ESPECIALLY TOUGHENED CARBON STEEL AND WORKMASSHE PROTECTED Gy Cum GUARANTEE 


| ашы. ` for removing "NEVERSLIP" and "КОЕ" САТА З. Length sinthes, (Grips from 4 inch to 15$ inch 

diameters. Furnished for pump rod, carriage bolt, English, Foreign and Withworth threads, 

special prices in quantity lots to «dealers, jobbers and agents | 
SELLS ON SIGHT. GET THE BEST 


EDMONDS-METZEL MFG. COMPANY, 
162824173 Jefferson Street, CHICAGO 
WE ARE THE MANUFACTURERS. 


' ТЕТТЕ 


Nickel 


RUM THREADS ЕНЕ | ES vA t b c 
тне WITH THESE | ай c. ru d Ae ш = STYLE R 
uU MES aft ' ME 00 C088. BE 
a j ^—-— | Jg з RUNG ць. | 
AS Ж FON " = К е. Se, mU | Never 
| Rust 
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A HANDY THING»HAVE 


OUR NEW 


POCKET CATALOGUE ro 1905 


== Ee Е 
i met — 


бот EY A Little Volume 


that tells of 


| TO ors LOO 


| | New Tools 
| 
1 || Besides a great many 
| GREENFIELD. MASS.U S. A older Ones 


FOR THE ASKING. YOU'LL WONDER HOW 
YOU EVER GOT ALONG WITHOUT IT— 


IF YOU ARE A MACHINIST OR A WORKER 
ey ӘНЕ ү МЕТ AL, mmm 


Handsomely Illustrated, and with full 
detail. SEND FOR IT TO-DAY 


GOODELL-PRATT COMPANY, Greenfield, Mass., U.S.A. 


amd а Ы 


Folde; os Five Seconds 
ча е 


Most Modern, Practical 4 and Convenient Type of 
—— — Child's Carriage. = | 


IRONGLY made, 
Pa) Gee | |. beautifully fin- 
me ished, both sitting 
Б and reclining posi- 
| tons, folds up like 
a pocketbook .'. .". 


4 The Price is | 
‚ Within the 
Reach 
of Everybody. 


| Bold by dealers generally. If not on sale in your oliy write. Bend dealer's name. WE WILL ВЕН YOU GET ONE. 


Fulton Manufacturing (CO, 21 м. Elizabeth St., Chicago 


S SET 


] Q ОТ S are the recognized standard for accuracy, work- 

manship, rias and finish; Whether you use tools to earn your daily 
bread or for amusement and relaxation from a different vocation, it pays — 
to use GOOD tools. You cet a better quality of bread and a good deal 


more pleasure. 
USE STARRETT TOOLS 


We make hundreds of different tools. Ours is the largest 
plantiin the world where nothing but fine mechanical tools are 
made. Ali these tools are fully described and illustrated in our 
Catalogue No. 17AP, which you may have by sending us 
your address. There isa good deal of valuable information — 
in its 176 pages which it will pay anyone who uses tools — 


| to have. 
THE L. S. STARRETT COMPANY 
ATHOL, MASS., U. 5. А. 
This Опе 


ШШШ 


NAFU-S 
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To Those Accepting 
Our Very Liberal Otter 


DRAUGHTSMEN! TOOL MAKERS! MACHINISTS! ELECTRICIANS! 
PATTERNMAKERS! NOVICES! APPRENTICES! EVERYBODY! 


| A New, Handy and Convenient Device for Taking Measurements ia the 
Wiet-Goethe Combination Gauge 
| | » | = — 


Now Offered 
for the 
First Time 
to 
Those 
Interested 


i 


ФФФФЪФЪФ Ф Ф 
IITIIIIITI 


Full Size 


"s = Б 7 - 
J TT! К 
кй АР s 


i Г ! 

(m T а . Wi 
F = . "M. | 
i Е 4 і а | к К; 4 
ald TE Е | AP ee m B xs =l 


The Scale ів graduated to Githa of an inch. 
The Proiractor in degrees and numbered. 


IXIIXIIIIIIIIIIIILILIIIILLLLLLLLLLILLLIIIIIIIIIIIIIIIIIIIIIIIIIILIIILZIIIIIIIITIITIID 


i RI. йг а ars 

Did it ever occur to you when called орот to perform some mechanical work to be confronted by 
almost insurmountable difficulties because you did not have handy the right kind of a tool to take 
measurements? 

Is it Practical for any man to carry п cumbersome tool chest to take measurements? 

Suppose you could carry in your vest poeketall im one instrument 
An Outslde Caliper An Inside Callper A Divider A Straicht Ей An Angle Edge 

A Depth Gauge A Try Square A/Center Square An Angle Protractor A Center Gauge 

nnd many other combinations teo numerous fo mention, but understood and appreciated at once by 
all having to deal with any kind of menasurenienis. 

We now present a tool which will enable vou to All all these requirements and take all measure- 
ments, within ita seope, accurately and quickly. 

It is made of superior steel, carefully and thoroughly tested as to its accuraey. 

It will be found to be д novel and valuable addition to the tool chest of any mechanic. 

The practical men will find constant and novel uses for it under any and all circumstances, 

| It wil enable one to solve all the different and difficult problems which arlse- in the shop or else- 

where, 
ү Fi is so portable and convenlent—belng small enough for the pocket—that it can always be at 
hand. 

The gauge ls made by first-class mechanics and no expense is spared to insure accuracy. We com- 
mend it as a finished and perfect tool for the varlous uses to which it can be put. 

The combination gauge js encloked in a neat leatherette case with: metal Елак «n йн to he 
eonvenientlv* carried in the pocket. YOU CAN GET ONE OF THESE INVALUABLE GAUGES FREE 
IF YOU ACCEPT OUE OFFER. І 

HERE 18 THE SPECIAL OFFER. READ IT. 
We Want to increase the Subscription List to Our Monthly Journal. 


MODERN MACHINERY The foundation of civilization rests on inventions of new ma- 
ET chinery, To keep abreast of mechanical progress should be the 
aim of every intelligent man. Our publication keeps vou Informed. and ії ія written so all can tinder- 
stand it, and the best illustrated of ite cinss, MODERN MACHINERY costs $1.00 a year. We want 
to get vou started reading this paper regularly, and therefore make you this offer. 
Bend ug vour асрет atones, enclosing £2.00 end we will mail you MODERN MACHINFHRY everr month for two years 
anda WIET-GOETHE COMBINATION GAUGE, FREE, at once, 1f not. just na represented, eend the gauge right back and we 
will rofund your money. Don't delay accepting this proposition; writetolay, Remombor, money back tomorrow if dissatisfied, 


Modern Machinery Publishing Co., 1333 Security Bldg., Chicago 
COUPON : = 


MODERN MACHINERY PUBLISHING CO.. 1333 Security Bullding Chicago. Dae. | 
2n. 'Uentlaemen:-Enclnsed fin: A Eni for which pleasn uix me MODERN MACHTNERY for two years, and also send me one 
WIET-OOETHE COUOMBINATION GAUGE na advertise! in POLAR MECHANICA without further eost tome. It ia understood 
that if lam dissutisfled that I mary return the gauge nnd my money will be refunded. 


AAZXIIIZIT "CUUPPPPPTTETTTTIIIIIIIIXIIIIT AASEZETETYTTITTTITTTIIIIITIIIINIIZEILIIIBIDIREITETETTYTTITITIYYIYIIIIIIIIIIIIIIIIYI 


ГЕҮҮҮҮ` ФЪФФФФФФЕФФЕФФЪЕФФЪ ЕФ AL 


| 


"TITTTITYIIIIIXIIIIIIIIIIIIIIIIIIIIIXIXIIIIIXIIIIIXIXIXIXIXIXIIXIIIIIYIIYTIIIIIIIIIXIIIIIIIES 


че Есте у а 
IRIS 218 em тод coy 


ET 


SIMPLE са 
| ка OUTFITS СОМ. 
RELIABLE Н «ьул 
PRACTICAL 


_ | EVERY DETAIL 


No Electrician Very Best 
Needed to Install Material 
or Operate er _ Used 
mm С | Light all the Time 
Large Outfits Hoc v E as Every 
for Any Size Place, Outfit Includes a 
Launch or Yacht Storage Battery 


NO. & X.LIGHT OUTFIT FOR MOUNTAIN AND SHORE 


COTTAGES OR SMALL HOMES, $450, EVERYTHING INCLUDED. OTHER SIZES TO $1,800 


FHE GAS, GASOLINE OF STEAM ENGINES FURNISHED GIVE PLENTY OF POWER 
FOR SAWING WOOD, PUMPIMG WATER, HEFHIGEHRATION, ICE MAKING, ЕТО. 


FOR INTERESTING AND VALUABLE PRINTED MATTER. ADDRESS 


Electric Light Dept RICHARDSON ENGINEERING CO., Hartford, Conn. 


съаљалаљалалаааааалааалалатаң TETE 


If You Like “Pop.” My Not Send it to a Friend 
FOR ONE YEAR? 


Cannot fail to please any man and Fill in address and mail 
will please him for twelve months with One Dollar at our risk. 


POPULAR MECHANICS, Journal Building, Chicago 
Send your Magazine one year, commencing with the month of. - 


МАМЕ 


————— Án ПАТЕ женнен ннн ныннан а 
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MORE MONEY == 


Investments. . . 

| IF YOU HAVE А GOOD INVENTION 

SUCCESS SURE "о 
AND BUSINESS ABILITY. 


THE FIRST STEP 


If you have made an invention and contemplate applying for a patent, the first 
point is to learn whether your idea is new and patentable. Do not depend on the fact 
that you or your friends have never seen anything of the kind. Send us a pencil 
drawing, showing рау your invention, and write out a description of its con- 
struction and operation, as well as you can. If you have a model, send it instead of the 
drawing. We will compare your sketch or model with all patents issued in the United 
States for inventions resembling yours, and for inventions in which similar mechanical 
constructions or principles are used. If a patent is found for an invention exactly 
like or closely resembling your idea, we will send you a сору of such а patent. 
If nothing is discovered to prevent getting a patent for your invention we will so 
advise you. 


The charge for this service, unless otherwise agreed upon by special arrangement, 
is five dollars. This examination is an important step in connection with every 
patent application and requires great саге and skill. An incompetent attorney may 
overlook a patent which closely resembles or completely anticipates your invention, or 
„һе may not know where to look. <A dishonest attorney will purposely fall to find an 
anticipating patent in order that he may get the fee for preparing the application, 
The inventor is the loser in either саве, 


WHAT A PATENT COSTS 
as to novelty and patentability of an руна, after thorough etum 


of United States patents. . wes eee ..5 5.00 
official drawing—one sheet. JT VALET TS eee eT ee ere rr re 5.00 
Preparing Oath, Petition, Specification vá Claims............ касы ачы ез 15.00 
First Government Fee ...... ...... serrer ————————— a Ж.Ш 
Prosecuting application for patent а... 0..0... eee nnns 10.00 
of application, first Government official dra all 
E application in Patent — 1 drawing, preparing all papers | 
Within six months after the application has been allowed, the Government charges a 
final fee of.. _ рог cM PEE penne 20.00 
Thus the total cost аА foe a simple invention is... ere reer ee ee ‚.. 65.00 


Intricate inventions cost more to patent, but we will state the exact cost in 
advance in each case. We assist our clients in selling and promoting their patents 
without advance charges. 


POPULAR MECHANICS PATENT BUREAU 


Main Office: Journal Building, Chicago, Illinois 
Associate Offices: WASHINGTON, D. C.. LONDON, BERLIN and other large cities, 
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RACTICAL BOOKS 
FOR PRACTICAL МЕМ 
SPANGENBERG'S ==xc- ELECTRICAL ENGINEERING 


— Some of the Authors 695 Pages—648 Illustrations ————— 


This book le réally a text-book of the Бї. Louis 
School of eat the entire mechanical p-r- 
tion,except that pertalolog to the locomotive, having 
been written by Prot. E. Spangenberg. C. E., the 
Superinte: dent of that Institution, a graduate nt the 
shop and work bench йа well as of the University. 
Mr. Spangenberg has beon eminently eucceesful as 
ü hathor. having anablad hundreds of mon io PIRR 
entiafactory examinattona for stationary and mariue 
engliueors licenses. l = 

m E W. Pratt, author of the portion on Locomo- 
tive Engineering, Їз master mechanic of one of the 
largo rallroada, nnd has made the locomotive his 
Шит, Albert Uhl, A, I. E. E., Instructor in Practical 
Electrical Engineering atthe Bt, Lonla School of En- 

neering, is а successful electrical contractor who 
gio risen from the ranks, having worked as dynamo 
tender and wireman's helper in his younger дауа. 


Written so You can Understand It. А practical book 
for practical men. Intended especially for the usa 
of Steam and Locomotive Engineers and Firemen, 
Electrical Workers and others interested in Engi- 
neering. The work is written in the form of 1,035. 
Questions and Answers and gives a completa 
coursein Engineering, Stationary and Locomotive, 
Compressed Air Refrigeration, Gas and Gasoline 
Engines, Elevators, Repairs and Electrical Engis | 


When Ordering use Attached Coupon | 


SPANGENBERG'S зл! STEAM ENGINEERING 
is 192 page book is intended for beginners only and contains questions and answers 
киы ed D entes сенда аиа 


т. What is steam? y Would heat be developed by compression of 
3. Istherea difference between steam and water _ aeriform bodies? 


'apor. | : l0. Can you give me examples showing that 
3. What are the general qualities of steam? mechanical motion causes sensible heat? 

Б What do ° understand by the word: ^" body . 

Ё ы ual icai duas ӯ. 12, А other causes of sensible heat do you 
Ее E hat are the general qualities of heat? | know 4 
4 ымы ged poeple te, light into heat? А 13. What із the unit of our length measure? | 


ыы X When Ordering Use Attached Coupon — A Price, 75 Conta. 


SPANGENBERG'S Practical Arithmetic: SELF TAUGHT 


i easily understood manual, not intended for children, but for those who have not had the benefit 
e E n or who have ibe ет ~ má they knew of arithmetic, Does not require explanationa in order 
ba understood. Will enable the learner to make all necessary calculations and solve the problems required in 


industrial pursuits and trades. 
WHEN ORDERING USE COUPON ATTACHED Price, 50 Cents 


if any of the above books are not all-we claim for them "1 a 2 
н апу m mine avery Way. As the edition is limited, SS prd ac ш 
kindly fillóut and send in the attached coupon to-day. AP Es 
If your purchase is hot perfectly satisfactory re- — Pee S 
turn it within ten days at our expense and get y м, pos 
| your money back. | y dam 
| : - i Ay РСА a af = , i 
: | FIN + "x A" 
eo oe ag] everywhere; write for terms,commissions ee ЕТ 
Agents Wanted SES н GM s у, 
! SG FT " 
С „К = = i 
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"DE MOIN ' 


е А gk. T li ШИП 
L = A ПТ TTETTI | | 


AIR-COOLED 
i à En AL: Bre: Rl “Me 


[екен BATTERY, 
ы ЮРЕНЕ, COIL TOOL & WASTE BOX | 


түү 
н 


E 


FROZEN CYLINDERS TO REPLACE 
WATER TO BOTHER OR CARRY ла 


ha WE GUARANTEE FERFECT COOLING 
ў NO OVERHEATING 


Tuo нода POWER AIA COOLED. SHIFFPLO ACAGY TO BUA AND AUS wHEN POA nránv 


This Engine amd Pomplag Jack mehke the mod pale Pale gei pr a surdi». Almost as cheap as a іва anil far 
better, Where & windsnill isin wee this outfib can be attaches) and tan! whens most wantel, when it js het and dry and the 
wind don'í ow. Can be used for separating, churniny, eutting, feed, etc, etc, when not pumping. Jost the outit for Sawer 
Hf amet, гїї, a Write for Tree catalogue anil particiilars of our FREE TRIAL OFFER. We will tell foa how tS set 
ome for 315.00. DO IT NOW, we WAYE А FINE AGENCY PROPDSITIGN ANG WANT DOOD, LIVE AGENTS. 


DES МО!МЕЅ GAS ENGINE AND ELECTRIC CO., 415 Tacoma Bldg., CHICAGO 


TUE cde 


"d a — — —  —— MEME Lá OODDOODEDCOUUOULLEGLLECELLOCORÁLLLIL LI ILILLLLOOCE!KXEGILOISLLALLLLOLL$LOGLGCXEÁGLB .LOLLLLDUU"LLLLLLLZ42C OAAGOLC-LLLOLLLELOG- e )dlpgi l DI)ÓÜ Ek; LLLLLLLLLZDD 


T = а 
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Rodman to Civil Engineer 


ABSOLUTELY FREE! 


Without Money- Without Price 


READ! READ! READ! 


We are determined 
to secure 100,000 more 
users of our WONDER- 
FUL BLUING, “and to 
do it immediately, We 
have fully decided to 
make this unhennl of 
offer. Here it is: То 
selhaniy 18 packages of 
our AVOWDERFUL 
BLEIX at 10c. à pack- 
are, When sold send 
us the $1.80 you get 
for the hluinz and we 
will send you  abso- 
шу FREE THIS 
ELEGANT COO COO 
CLOCK, gunranteed by 
the maker for 5 yenrs, 
A perfect time. keeper; 
nn ornament to апу 
home, We allow 30 dars 
tà sell the bluing and return the money, Where 
wash accompanies thé order we will put In 5 ex- 
tra packages of bhluing or we will send vou ж 
handsome STICK OH HAT PIN for the BOY OR 
ОН. When cash іх sent with order we ship the 
tipek and blsing by express the same day, Тю 
not Тау this aside, Order today. Thilia may mot 


|р ugalm, DEPT, C, BUFPALUU CHEMICAL 
C4. Buifalo,. X. X. 


IEN Harry W. Claybaugh, of Union- 

town, Pa., enrolled for the Civil 
Engineering Course in the Interna- 
tional Correspondence Schools, he 
was employed as a rodman on а surveying 
corps. is salary averaged about $20 a 
month. Through the knowledge gained in 
the Course, he is now a | 
member of the firm of 4 
George Whyel & Co, 
civil and mining engi- M 
neers. His income is six | 
times as large as before. 

The story of Mr, Clay- 
baugh's success is similar 
to that of thousands of 
other ambitious people 
who, desiring to better 
their condition, have | 
used the I, С, 5, as the medium to increase 
their income. What we have done for 
others we can do for you if you will devote 
a little of your spare time to our training. 

We teach all branches of Engineering; 
Architecture; Mechanical Drafting; Book- 
keeping: Stenography; Ad Writing French, 
German, and Spanish (with Edison 
phonograph). 

Write, stating which Course interests you. 


International Correspondence Schools 
Box 8572, SCRANTON, РА, 
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Facsimile Wri —: at Long Distance 


New French Apparatus Which Makes It Possible to Sign a 
ChecH Thousands of Miles Distant 
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Long Distance Electric Writing Machine 


A man can sit in his room in a hotel in penmanship. АП the eccentricities of his 
"un Francisco and sign a check in New handwriting, the peculiar formation of cer- 
York, whieh the cashier of the bank there tain letters, his special habit of dotting “i's” 
wil ionor, when the new device for long and crossing "ГЕ" will appear with perfect 
distince facsimile writing comes into gen- accuracy at the further end of the line, Pic- 
eral use, Not only ean one send his own tures also may be transmitted in the same 
signature ав rapidly as lightning flashes, wav, and the esenpe of criminals will become 
but he can transmit an entire letter or legal more difficult than ever before. This remark- 
document, all in his own unmistakable able instrument is the invention of a French 
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Scientist, Professor Cerebotani. It will сору 
exactly the writing, drawing or marks made 
һу а person holding the pencil of the trans- 
шите”, This wonderful instrument produces 
its complicated movements with only one 
wire, 

Any curve may be drawn by the two 
movements made by the sender shown in 
Fig. 1. If the pencil A is moved, either 
backward or forward, it propels the rod В. 
which transmits the current through C, this 
constitutes one movement. The other is the 
lateral movement which propels the rod D 
amd sends the current through E. A hand 
operating the pencil is shown in Fig. 3. 
Fig. 2 shows the receiver and its connec: 
Поп with Fig. 1, the sender. The current 
from E, Fig. 1, produced by the lateral move- 
ment is transmitted to the clockwork, М, 
Which propels the rod N and so moves the 
board, O, in а literal position. In like mamn- 
ner the current, from C, Fig. 1, produced hy 
i backward or forward movement is trans: 
mitted to the clockwork L, Fig. 2, and во 
produces the same movement there. The 
inventor is now working on an apparatus 
which can be used either йн a sender or n 
receiver, 

HOW TO TELEPHONE FROM EVERY ROOM 
IN A RESIDENCE. 


In a number of business places and some 
residences telephone connections making it 
possible to telephone from every room һу 
the use of only two telephones have been 
established. In the walls of each room plugs 
connecting with the lead from the еерт 
to the residence are placed. A fixed téle- 
phone does the ringing for the Whole house 
and another 'phone is enrried by the occu. 
pants of the bilding to whatever part of the 
house they are engaged in, When the bell 
rings, the plug of the movable ‘phone is 
placed in the one in thewall and the person 
talks just as well as if he had ron down 
а flight of stairs or two. 

— SY Ae 
IRON-BAND PAVEMENTS. 


A new kind of parement being tried in 
Germany is ealled /“iron-band pavement," 
and consists of artificial stones of conerete 
held together by iron bands, Where there 
are street car dines, joining stones are laid 
along the rails, which insure less deteriora- 
tion of the rails nod easier motion of wheels 
of vehicles, The pavement is said to he 
very durable, cheap, ensily made, free from 
dust aud can be used again when torn up. 
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WIRELESS IELE- 
GRAPH POLE 212 
FEET HIGH. 


Los Angeles has a 
Wireless telegraph pole 
Which lifts its slender 
spire 212 ft. into the 
air, just 100 ft. hizher 
than any other pole in 
the city. The tall pole 
has been s matter of 
popular interest and 
during its erection 
crowds gathered dally 
to watch the progress 
of the /guying and the 
painting; the steeple- 
Jack who did the paint- 
ing, appearing very 
small like a crawling 
insect, to the people 
witching below, 

This pole is a part 
of the first station of a 
wireless line to be es- 
tablished between Los 
Angeles and Puget 
Sound. 

— m — 
PERILOUS PLACE TO 

SLEEP. 


Tramps are not the 
only ones, it Appears, 
Who ride in dangerous 
nlaces, out of sight un- 
der cars. Many theatri- 
enl companies traveling 
in their own cars, have 
been  usinz the “tool 
boxes" suspended be- 
пелі the floor of the 
саг пе sleeping bunks 
for the staze hands anid 
ronunstabouts, In these 
dangerous, cramped and 
coffin-like boxes, little 
more than «a foot above 
the rails, the men spend 
л dusty, uncomfortable 
nizht. In case of n 
wreck their location 
means almost certain 
death. Some railroads 
are now refusing to 
haul ears used in this 
manner. 
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Hoisting Heavy Loads With Magnets 


Mysterious Operation of An Invisible Power a Great Time Saver 


A pile of pig iron lay rusting in the back 
yard of n grent iron works. There were 
tons upon tons, each block of fron weighing 
severni hundred pounds, Suddenly, and 
without any apparent reason, the arm of a 
crane swings over the mass, and a plain 
block of steel descends until it rests upon 
the top of the heap. 

In an instant, like a sleeping army called 
to arms, the inert iron bars awake from 
their lethargy, and climbing over one ап- 
other, each endenvoring to be first, cling to 
the steel block until there is no longer room 
for any more, 

^o human hand has touched the pile: по 
human form is visible: mno explosion or 
earthquake bas occurred to explain this 
strange behavior. 

It is all simply the result of touching an 
electrice button which set in operation the 
Wierd, mysterious workings of a magnetic 
crane, 

Could the intellizent workman of an huti- 
dred rears ago have witnessed the scene, he 
would have had littl choice between an 
exhibition of the supernatural and the he- 
lief that he had lost his mind. 

And vet the scene described is rapidly 
becoming a familiar one in our large Indus- 
trial iron works, in many of which not one, 
but a score of lifting magnets are In con- 
stant daily use, The operation; moreover, 
like many another wonder-producing effect, 
is extremely simple and easy to under. 
stand. | 

The block of steel which constitutes the 


Lifting Baled Tin 


magnet is suspended from the hook of the 
crane, and becomes magnetic or loses its 
power, when a direct current of electricity is 
allowed to energize the magnet, or is cut off. 

A flexible twin conductor cable is used to 
convey the current to the magnet and a 
amall switch operated bv the стапе man is 
usually the only additional apparatus nec- 
essary. The amount of current used is 
small, being from one to twelve amperes, 
according to the service for which the mag- 
net is designed. 

In operation, the magnet is lowered upon 
the material to be lifted, and the switch 
closed, thus causing the magnet to attract 
and hold the material, which may then be 
holsted by the crane and transported to the 
desired point. By simply opening the switch 
the current is cut off, the lifting block loses 
its attracting power, and the material is in- 
stantly released, being deposited where the 
operator desires, The magnet will support 
its lond in mid air for hours, and days and 
even endless years, if only the electric cur- 
rent continues to flow through the two 
amall wires. 

Comparing this method of operation with 
the common methods of connecting the load 
to the hook of the crane, with chains, hooks 
or clamps, the saving in both labor and time 
is apparent, The attachment of the magnet 
to the load, as well as the release of the 
load, may be accomplished by the crane 
operator without assistance, thus saving the 
labor of one or more men for prying up the 
material, attaching the hooks and chains 
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at the point of loading and additlonal men 
at the point of delivery for unhooking the 
load from the crane, | 

Magnets can be so quickly attached to 
апа detached from a load that by their use 
the work which may be done by a given 
стапе is greatly increased, In some cases 
more than doubled. It frequently occurs 
that the attachment of lifting magnets to 
existing cranes so increases their capacity 
for handling material that the purchase of 
ndditional eranes for handling an increased 
output is rendered unnecessary, 

Again, lifting magnets require much less 
head-room than hooks or chains for lifting 
material of considerable width such as 
putes, Therefore, by the use of mazneta 
materials ean be conveniently piled to a 
greater height in the storage space under 
a given crane than Is possible when chains 
are used, thus increasing the capacity of a 
given  siornge space without altering the 
crane runway or increasing the size of the 
buildin. 

Lifting magnets may be used to great 
advantage in handling pig iron, scrap, riv- 
ets, bolts, grent sheets of steel, and count- 
less metal articles of similar character, Mn 
the illustrations are shown ns few of the 
тапу operations of the lifting magnets. In 
one pig iron ія being raised, in another 
scraps of tin, in others scrap iron and sim- 
ilar material. 

A single design of magnet is not ndapted 
to handling tlie full range of material above 
mentioned, on the contrary the magnet must 
in every case be designed to meet tlie form 
af material to be handled. For instance, 
there is n wide difference in the design of a 
magnet for lifting ingots or blooms and one 
adapted to the Landling of thin plate. A 
magnet which wouhl handle five tons in the 
form of an ingot might not handle five hun- 
dred pounds in the form of thin plates. It 
is thercfore nececsory, to understand in 
enel case the operating conditions with spe- 
Chal reference to the forny and range of ma- 
terial to be landed. 

Magnets аге пту built and tested to 
from four to five times the specified load, 
special testing machines being emplored by 
. the makers “for ihe purpose, There лге 
some forty types of magnets built for as 
many different kinds of work. The rapidity 
of the operation may be understood from n 
few sample tests. A magnet built to lift 
800 lbs. of pig iron at one time performed 
the operations of lowering the magnet, at- 
taching the load, raising, transferring and 
depositing it at the rate of one ton in three 
minutes. 


oda 


For “skull-cracker” work, which consists 
in raising a ball weighing from one to six 
tons and dropping it upon iron castings 
which are to be broken, the magnet system 
is n great saver of time, and the hall ean 
be dropped with the same accutacyous an 
expert cunner on a battleship places liis shot 
in a nearby target. 

The evolution from the littheered Horse- 
shoe magnet of childhood to the grent silent- 


on гче 


Lifting Small Scrap Iron 


ly working hoisting magnets which deal in 
tons, forms another example of how mod- 
ern industries have adapted and and put to 
practical use principles which only a few 
years ago were confined to child's play or 
merely interesting experiments on m very 
amall scale in the college lecture room. 

Russia's sunken warships will be raised 
from the deep by three salvage steamers 
chartered at Antwerp by Japan. The steam- 
ers are equipped complete with modern 
wrecking machinery. 
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HOW TELEPHONES HELPED THE JAPA- 
NESE. 


During the present war the attention of 
the world has been called to the remark- 
able ingenuity of the Japanese in adapting 
modern devices to their own  partleular 
needs, Among others the Introduction of 
the telephone on to the field of battle is 
most noteworthy, пя it has enabled a rul- 
ing head to control the movements of each 
division of пп when scattered over 


army 


Japanese Field Telephone at the 
Front on the Shaho 


many miles of territory. Hitherto in war- 
fare the general plan of attack was prear- 
ranged at a conference ofthe commander 
and chief with his subordinates, This plan 
they emndenvored to.carry ont to the best of 
their ability, but oftentimes unforeseen cir- 
cumstances would arise which rendered an 
immediate change of (tactics necessary, and 
nid-de-camps and couriers were attached to 
the zeneral's staff whose duty it was to con- 
vey his orders’ to one division or another 
whenerer hne deemed a change of plan ad- 
visable, In enses where the different com- 
mands were in close proximity this method 
was fairly satisfactory, but otherwise it 
was a slow and most dangerous practice, 
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and is quite inadequate to the requirements 
of modern warfare, 

The Japanese army in its operations 
around Mukden was often distributed over 
many miles, nnd in some of the recent en- 
ragements their fighting line has extended 
to the extraordinary lenzth of an hundred 
miles, Regardless of this their unity of ace 
tion and concentration of efforts have been 
most conspicuous and they were possible 
only through their ingenious use of portable 
telephone apparatus. Whenever a detach- 
ment of the army entrenched the engineers 
followed, and setting up an instrument soon 
had instantaneous communication with 
headquarters, By this means Field Mar- 
shal Oyama seated at the temporary “Cen- 
tral,” was enabled to direct the movements 
of ench division of his 450,000 men, dis- 
tributed as they were, with quickness and 
Precision. There conld be no blundering on 
the part of incompetent subordinates acting 
on their own, responsibilities through lack 
of definite orders; ^Oyammn, so to speak, had 
them at his сетя" ends, Did à regiment 
пес reinforcements to complete an opera- 
lion; was it advisable to concentrate the 
strength of the army at a certain point in 
the enemy's line, the necessary commands 
were telephoned to the respective parties 
ürd the maneuvers quickly made. Con- 
trast this with the want of unity among the 
Russian leaders and we need seek no fur- 
ther for an explanation of the present stat- 
us of the war. 

THEE 
ANCIENT ROMANS DETERMINED OUR 

STANDARD RAILWAY GAUGE 


Many persons no doubt have stood aud 
looked down a railroad track and wondered 
how such an out of the way measurement 
йв 4 ft. 815 in. came to be adopted as our 
standard railway gauge. It would seem 
that the responsibility for the choite of 
this measurement rests with George Ste- 
phenson, of locomotive fame. While in- 
specting some portions of the Roman wall 
through which chariots used to be driven, 
he discovered that deep ruts had been worn 
in the stone, Upon measuring the distance 
between them be found it to be In the 
neighborhood of 4 ft. 664 in., and not doubt- 
ing that the Romans had adopted this gauge 
only after much experience, he determined 
to use it as a standard in the construction 
of his railroads. From that time on this 
measurement has been the standard gauge 
In England and the United States, 
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Mining Coal With Compressed Air 


New Radial Machine Which Will Cut a Channel in Any Direction 


Courter! Ipperssll-Seegennt Dell Са. 


The Radial Coal Cutter 


Seated comfortably on a les stool and 
directing its operations very much as the 
slghter directs those of a Gattlinz gun, the 
operntor of the latest type of pneumatic 
спа] cutter accomplishes tlie; work of many 
men, without any wenriness whatever to 
himself. There Is as much difference be- 
tween the old, painful way of excavating 
with a pick a seam of coal until rendy for 
a "fall," and the machine work with com- 
pressed air as power, as there is between 
the efforts of the ordinary citizen wring to 
set up a. stove pipe or having it done by a 
furnace man. 

The machine conl cutter ls a small engine 
which can be set in any position desired, 
using uir Histead of steam, and which drives 
a drill or chisel-shaped too] into the coal at 
the rate of several hundred blows per 
minute, 

As an undercutting machine ft is adapted 


for undercutting bhenmdings to any desired 
Пері at a single setting. It will also shear 
Mther one or both of the sides of an entry, 
from the floor of the mine to the roof, to 
апу desired depth at one setting, The cut 
made js 8 ft. in depth and diminishes from 
a width of 44. in. at the face to about 2 in. 
at the bottom. In the illustration the ma- 
chine is cutting a vertical shear, the point 
Where the drill strikes beling frequently 
changed by turning the small crank shown. 
The hose-pipe conveys the supply of com- 
pressed nir which comes from à compressor, 
The workman at the right is cleaning out 
ап undercut, 

Thirty-one of Englands old battleships, 
the original cost of whieh wos $15,000,000, 
have been sold at auction for $680,000, The 
vessels cannot be sold to a foreign power, 
according to the terms of the sale, 
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MUS FOPULAR 
CHIMNEY BUILDING FROM A DERRICE IN 
CANADA. 

The accompanying engraving is from a 
photograph of a brick chimney erected 
by R. Corrick & Sons, for the new plant of 
the Sarnia Gas and Electric Light Co. The 
chimney is of red brick, built on a concrete 


= 


Building a Chimney From a 
errick 
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foundation 9 ft. deep by 17 ft. square, and 
is 12 ft. 6 in. square at the base and con- 
tinues the same form and dimension to à 
height of 28 ft. Above that it is of octagonal 
form 97 ft. high, with an outside diameter 
at the top of 11 ft. and [finished with a 
cement eap, maklng the total height from 
foundation, 125 ft. It is provided with. n 
double wall to the height of 74 ft. 10 in.; 
28 ft. of which is of fire brick, and the bak 
ance of ordinary brick, between which and 
the outside wall there is ample air spiace, 
The inside dlameter is practically бїз ft. 
throughout the entire height. The derrick, 
as seen In the photograph, was built its 
entire height before the chimney, was com- 
menced, and all materinl] was hoisted up 
inside it. It is one of the largest chimneys 
of its kind in Western Ontario.—Contributerdl 
by A. E. Kaiser, Sarnia, Canada. 
a F 
WILL THE MISSISSIPPI BE HARNESSED? 


A bil has been introduced into Congress 
granting a franchise by which a company 
wil have the power to do with the Missis- 
sippi what has already been done at Ningnra. 
Should this bill pass it is the intention of 
the шеп interested to build n large dam 
neross that. river between Keokuk, Iowa and 
Haumilton, ill, nnd construct an enormous 
power. plant which will develop a much 
larger horsepower than that obtained from 
the present plant at Niagara Falls This 
plant with the dam is expected to cost in tlie 
neighborhood of $6,000,000 and will provide 
power for all towns within a radins of sixty 
miles, The dam, when built, will be nearly 
5,000 ft. long and 35 ft. hich and will be In 
eomplete control of the United States gov- 
ernment, 


JAPANESE JINRICKSHAS MADE IN 
AMERICA. 


It is not generally known that the jinrick- 
shin, the national vehicle of Japan, is mant- 
factured in the United States and shipped in 
large quantities to the East. But so it is, 
and by constant redesigning nnd the appli- 
cation of various modern improvements the 
jinricksha las become in detail at least more 
American than Japanese. The vehicles are 
very light, being made for the most part of 
wood with wheels of steel tubing, many of 
which nre equipped with rubber tires, Jin- 
riekshas, though generally considered реси]- 
rly à Japanese carriage, are also nsed in 
somewhat modified forms in China, South 
Africa and the Philippiné Islands, 


POPULAR 
RAZORS MADE OF COPPER. 


The remarkable elaim is made of the dis- 
eovery hy п Жота Scotia blacksmith, of a 
process for hardening copper to such a de- 
тее that it will take an edge sufficient to 
һе used as a razor. 

American Consul Halloway, at Halifax, 
writes: “A razor has been made of the 
hardened copper with which one ean shave. 
Having been made in я blacksmith shop the 
razor is necessarily crude, but the blade is 
hard and carries п sufficiently sharp edge 
to remove  superfluous hair The inventor 
Bays be can harden copper to any desired 
degree of haniness ” 
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The “Caronia” Now the Largest Vessel 


MECHANICS 


PARCELS CARRIED BY STREET CAR 

Parcels are carrled on the street cars in 
Manchester, England. The district covered 
has been divided into two districts, an inside 
zone including the city of Manchester, and 
an outside area including the suburbs; and 
parcels are delivered to all parts of the dis- 
trict covered at intervals not longer than 
15 minutes The charges are ns follows: 
Inside area, parcels not exceeding 14 lb. 
4 cents: 28 lb., 6 cents: 66 Ib., 8 cents; 112 
lb, 12 cents For the outside area the 
prices for the same welghta are, respectively, 
6, 8, 12 and 16¢cents. The “inside aren” 
108 а population of ay, ЩИ; people. 


in the World 


5.5. "Caronia" Leaving Fort on her First Trip 


Standards of size In the big liners that 
ply the seas ‘change rapidly. But а short 
time ago the “Baltle’ was announced as the 
"Inrgest vessel In the world;” before the 
“Baltic” the “Cedric” and the "Celtle" to- 
eether held the palm; now all of these are 
eclipsed in size by the huge Cunarder 
"Caronia," which has recently made her 
maiden trip across the Atlantic from Liver- 
pool to New York. 


The "Caronia" is а twin-serew vessel 675 
ft. long, 12 ft. 6 In. breadth, of 30,000 tons 
displacement and having a speed of 19 
knots—two knots speedier than the “Baltic.” 
Khe has eight continuous decks, on six of 
which passengers nre carried. The vessel ів 
handsomely fitted up and has accommoda- 
tions for 2,650 passengers, which, with a 
crew of 450, make a total of 3,100 persons 
she is able to carry. 
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5.5. “Caronia™"==-<DecH Rises Upon Deck 


In the construetion of the vessel. 12,000 
tons of steel were used, a grent number of 
the plates being 144 in. thick, 32 ft. long 
nid 515 ft. wide and riveted with 1*4 in. 
rivets, the riveting being done with hy- 
dinulic pressure, In all, 1,800,000 rivets 
were used. 

The reciprocating engines used in the ves- 
sel are of grent size and strength. The total 
height from the center of the shafts is. 30 
ft, and from the base of the bel plate 36 
ft. The diameters of the respective, cylin; 
ders are 39 in. 54!5 in. 77 in. and 110 im. 
The latter, with one exception, la the larg- 
est evlinder vet adopted for Vertical en- 
gines. The stroke is 5 ft. б ln, nnd the 
length of the connecting rods is 12 ft, be 
tween centers. 

The two engines are separated by mno 
longitudinal Inlkhead asl make an impres- 
sive appearance when runing at 90 revolu- 
tions. 


THE CAPE COD CANAL. 


The building of the canal from Buzzards 
Bav to Massachusetts Bay will soon be under 
way. This ennnl will traverse a distance of 
11-3 mlles-fozether with approaches aggre- 
gating 415 miles and will occupy more than 
three years in building. It will he construct- 
ed by the Boston, Cape Cod & New York 
Canal Company. 


HOW TO REPRODUCE PHOTOGRAPHS IN 
WATCH CASES. 

Any workman accustomed to enameling 
cam reproduce photographs on watch cases 
by following carefully the outlines of the 
process ns given here. 

Prepare the cap by coating with trans- 
parent frit so that it appears as if coated 
with transparent lacquer. The picture Is 
produced by the “dusting in” or “powder” 
process, Take a good negative, the actual 
size the picture on the watch case is to be, 
and provide a piece of plate glass of suit- 
able size, Rub the surface of the glass with 
powdered tale, but leave none of the pow- 
der on the glass. Prepare a solution com- 
posed of 60 gr. of pure, clean bits of zum 
arabic: 45 gr. glucose; 10 mm. glycerine; 30 
er. biehromate of potash; 2 oz. distilled 
water. Mix, warm and filter through mus- 
lin, Flow a film of this mixture evenly over 
the plate glass and dry it in the dark, EX- 
pose the film-covered surface of the glass 
under the negative for n length of time 
which must be ascertained by experiment. 
Then carefully protect the coated glass from 
the action of light and take it to a cellar or 
some other place where the air is moist and 
it can absorb moisture in proportion to the 
action of the light. АП portions sereenexd 
from the light receive the most moisture, 
and these portions will best take and hold 
any dry powder brushed over the surface. 
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No dust will adhere where the light has 
acted in full force. 

For the dust use dial painter's black. 
This is intensely black glass ground to a 
powder so fine it is impalpable, Brush it 
dry over the face of the print with a camel's 
lair brush, Remove all particles except those 
Which nre held by the tacky surface. «Very 
beautiful and perfect positive pictures йге 
produced in this way. 

To transfer the picture to the йр of the 
watch flow mn coating of tough / collodion 
over the picture on the glass and allow it 
to dry. Then separate the collodion film 
from the class and wash away the coat of 
sun and dextrine. Place the positive pic- 
ture, collodion side out, on the watch case 
and heat the eap in a mile, « The collodion 
wil burn away and the black enamel pig- 
ment will fuse and incorporate itself with 
the transparent glaze on the watch cap. 

— (A — — 


TORPEDO-BOAT DESTROYERS. 


The torpedo-bont destroyer has made a 
great record in the present war. The Japan 
limes.smys: / "The great service rendered 
by our torpeédo-boat destroyers in the pres. 
ent war is almost incomparable, the. suc- 
cesses attained in robbing the enemy of 
fully half of his moral and  materlal 
strength In the very first engagement, in 
taking the principal part in the work of 


maintaining the blockade, and in making 
themselves the ears nnd eyes, hands sand 
feet of the grent fleet, in carrying out the 
reeonnoissanees, orderly and intelligence 
services—all these beling placed to their 
credit.” 

The Asahi says: “The destroyer is a par- 
ent-excelling child born of the torpedo-gun- 
boat as father and the torpedo-boat as 
mother, and as a late comer in the field she 
has vet bad no opportunity of showing her 
worth until the present war, which has 
proved her wonderful capacities," 

o oe Re o0 8 


TRAMWAY TRACKS 2,500 YEARS AGO. 


— 


The first railroad track was constructed 
by the Greeks as far back as 600 B, C., or 
2.500 years ago, The tracks were construct- 
ed through the mountains on the rond to 
the temple at Delphos and were to guide 
the wheels of the wagons benring sacrifices 
and sacred vessels thither, Had an aecident 
happened to the wagons en route it would 
have heen an ill omen and a sign of the 
rods’ displensure, hence the tracks, 

These tracks were two parallel grooves 
пһопї 3 in. deep and 4 ft. 9 In. apart. The 
enrt wheels traveled in the grooves which 
were eut with great precision. Parts of 
these tracks may still be seen in various 
localities їп Greece. 
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MOTORCYCLES FOR MAIL COLLECTION 
IN BUDAPESTH. 


Mail collection by motoreyele is declared 
by the Austrian minister of posts and tele- 
graphs to be a success both as to time and 
money-saving. 

The motorercle shown in the engraving 
has a hood to protect the mail from the 


(нана Aurirlan X Inister of loots. 
Postal Motor Tricycle 


weather and as it Is In tricycle form it is 
easily managed by one man. 

These vehicles, of which twenty-two were 
first installed, eost $380 each. The twenty- 
two tricycles make about 93,205 miles a year, 
The cost, as compared to the methods of 
horse and wagon collection, shows a marked 
saving, and the gain in tline is considerable, 

The ministry has decided to further en- 
large the service by Increasing the number 
of both tricycle and quadrieyele machines, 

The collectors are required, to clean their 
own machines, Lut repairs are conducted һу 
skilled men emploxred hy the department. 


"POP" ALL YOUR LIFE FOR $10. 


In response-to several inquiries for the 
price of n life subseription to Popular Me- 
chanics, the. publishers announce the fol. 
lowing Wheral offer: On receipt of $10 we 
Will send this maznzine to any person for 
the remainder of his life. The address ean 
be changed as often as desired. 

A life subseription makes a very accept- 
able present to any one. 
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HOW COTTON UNDERWEAR IS KNIT. 


Modern machinery nowadays enters inta 
nearly every department of the making of 
cotton underwear, from the winding of the 
yarn проп cones to the actual knitting of the 
goods and the cutting of the finished cloth. 
The yarn nrrives nt the knitting milla in car 
londs and is stored in а house built especially 
for the purpose, If not already ou comes it 
is taken to the large winding machines Aud 
pinced in charge of an operator who 1s. enpa- 
ble of handling forty cones. Tlie yarn is 
then rendy for the knitting machines, one 
operator being in charge of four, machines. 

These kniting machines nre almost human 
in their activities, 800 to 1,000 needles work- 
ing at once from eizht- io. sixteen bobbins 
апа automatically changing the style of the 
work ns it knit& à cuff and then the full 
width of tlie sleeve, Itis a system of both 
horizontal and perpendicular needles. Some 
of the machines йге used for the knitting of 
sleeves and others, knit the cloth for the 
body of the garment. The machines can be 
so adjusted as to kult either unlon anits or 
separate piece suits and the same machines 
are gauged to the many different sizes of all 


Where Parts of Garments are As- 
sembled and Seamed 
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Automatic Hnitting Machines 


earmients, The cloth comes from these mii- 
chines in a long seamless webb. In one of 
the accompanying photographs fifty knitting 
machines are shown. 

After the cloth comes from these machines 
it next goes to n reversing machine ni which 
the long strips are turned inside ont rendy 
for the fleece lining process, which i$ necon- 
plished by means of two kinds of rollers 


alternated, one of wires lail wlautine 
and others standing straight. -Some of the 


liner grades of goods are not fleeeed, There 
is a reversing machine for the sleeves nnd 
another for the body of the garment. 

The long webbs of cloth are Mext eut up 
into the parts for separate /garments by 
means of an electricalemachtne whieh will 
ent twenty-four thickmesses at one time. 
There are some Kinds of garments, however, 
Which have to be сї һу hand, Once cut in- 
to the desired lengths ther zo to the sewing 
machine girls who-püt them together, after 
Which the senms afe smoothed out by mn- 
chinery. The garment is now ready for the 
finishing -tones such as the crocheting of 
the edges, the making of the button holes 
nnd the sewing on of the buttons. The sub- 
sequent operation of pressing is done upon 
felarge machine equipped with successive 
iron plates which in some instances are heat- 
ed and in others are not, 

“Shop Notes for 1805" will interest you. 
Contains klnks for every craft, Price 50e, 


FRENCH CRANE AND LADLE. 


A/Freneh boilder has constructed a new 
type of combined locomotive, crane ond 
idle for use in a Bessemer plant. The 
power is ateam generated in two upright 
bollers on the car, One set of cylinders 


Ladle Crane for Steel Works 
propel the car: another set work the ernne 


through the medium of hydraulic power, 
Two men are necessary to the operation of 
the machine, one to run the ear and one to 
operate the crane and ladle. 
$e р ——— 

Diamonds, a great wealth of them, may 
һе hidden in that part of Canada between 
the Great Lakes and Hudson Bay, declares 
Dr. Ami of the Canadian geological survey, 
Surveying parties and explorers are in- 
structed to be on the look-out for nny traces 
of the rems, 
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KITE FLYING FOR BUSINESS, PLEASURE 
AND LIFE-SAVING., 


Day and Night Sky Signs Hanüdbills Distributed 
in Mid-Air— Progress of the Art 


Пу Edward E. Harbert 


Kite flying is no longer boy's play: it is a 
business; and a business in which the com- 
pensation is not only dollars, but precious 
human lives, 

I was an electrician in Chicago at the time 
I first began to study kites and their opera- 
tion, and was led to do so on account of the 
numerous skyscrapers. For many years | 
ran wires for telegraph and other purposes 
in all parts of the business district. It was 
hard enough work at апу time, but when 


Harbert and His Hite 


the fifteen and twenty-story skyscrapers 
sprung up, our difficulties were immediately 
multiplied, One йау after all other menns 
had failed to get n wire between two verv 
inaéecessIble points, I rigged kite and in a 
few minutes accomplished hat ten Dours 
hard and extremely düngerous work had 
failed to accomplish, After that I used kites 
right along, and. became so interested In 
their possibilities I finally devoted my entire 
time to the work. 

The kite subject commanded almost as 
much interest at the St Louis fair as the 
balloons although the press of the country 
paid little attention to the contests, In this 
connection it is interesting to note that the 
first and second eash prizes for kite work 
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were awarded to one other mechanic and 
myself against the “professonal” kite fiers, 
men whose names are well known in this 
and other aerial work. In one of my demon- 
«trations there I maintained for longer than 
the specified time, a kite at un angle of 43 
dem, with 1.500 feet elevation. 

After experimenting with all the many 
types of kites I prefer n flit kite, something 
like the Malay, of a size б Ft. higly amd & Tt. 
wide, and without a tail, :' This shape / Кіе 
can be worked tailless by making two pock- 
ets with holes In each, and placing. one on 
both sides of the backbone and above 
the eross-stick, The eovering | prefer 15 
nenrsilk, but any similar Anaterini will 
answer, The kite complete, including the 
two sticks, weighs only 1 Jb.. and is col- 
lapsible, folding into nu space 3 ft, long and 
1 ft. wide. One of these kites will, in only 
4 light wind, earry up a ball of strong cord 
1.500 ft. long, which cain be dropped at any 
desired moment over point 2,000 ft. distant 
from the kite operator. I bave repeatedly 
demonstrated the effectiveness of this de- 
vice (see Fig, 1) us п means of carrying a 
line from n lake steamer to the shore, 

For heavier work fly your kites in tandem 
at distances of 500 ft. apart. With five such 
kites dn tandem, and using a correspondingly 
hearty kite line, a body welzhing 60 Ibs, can 
be carried to n height of one mile nnd main- 
tained there as long as the wind holds. For 
this work n securely anchored windlass is 
necessary to let out and take in the kite 
line which must be the size of a small clothes 
line, 

[ believe the time will come when every 
vessel and every life-saving station will һе 
supplied with a kite outfit for passing a line 
netween the shore and stranded vessel. Usu- 
ally in near shore wrecks the wind is toward 
the land, making it very easy to carry a cord 
to shore, which establishes connection De- 
tween the two. A heavier line and finally п 
life line ean then be drawn to the vessel. 
if the wind is off shore the sime result can 
he had, but requires a little more time, йв a 
vessel п half-mile out is a comparatively 
amall mark in a gale: but it ean be done. 

The commercial side of the work lies nt 
present more in the nature of sky signs, 
which are becoming more general ench year. 
A bright banner 30 to 50 fect long, floated à 
thousand feet or more above a place of busi- 
ness, and announcing special sales, openings, 
ete, never fails to nttract attention. The 
air is free, there is abundance of room, and 
the expense is not great. In some cities 
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professional kite fliers are making time con- 
tracts for this work, the charges being во 
much per hour while the banner is In sus- 
pension. For night work specially built 
-enrehlights are used to "spot" the banners, 
thus bringing the words out in bold relief. 

A recent novelty is the wholesale distribu- 
tlon ef hand bills or circulars which are sent 


Fig. lesTwo Views: Upper Closed; 
Lower Open and Hall Released. 
Device is Fastened on Line Near 
Hite. 


up and released where nnd As often nsede- 
sired. “The distance these announcements 
Will travel when dropped from a height of 
a thousand or more feet is surprising. The 
sume apparatus by which this is done can 
he used to work the shutter of A camern. 
The device is very simple and. will, I think, 
be understood from the illustration, and can 
easily be made by anyone. 

There are two wars to release"in mid-air. 
In Fig. 1 two views are shown of the sume 
device. The upper view shows a device to 


Fig. 2--Tripping Mechanism of the ii Travel- 


pr, 


out the Wings) Shown in Fig. B. 
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This isa Part of the Device (but with- 
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he fastened to the kite by giving the kite 
line а turn around the two buttons. The 
device should be attached when say from 
200 to 500 ft, of the kite line has been let 
out. The sketch shows the manner of nt- 
taching something to be released later on. 
A ball of twine for instance, such as would 
be used in flying a line from ship to shore. 
In the sketch the size of the ball is made 
very much smaller in proportion in order to 
leave room to show the arrangement, In the 
lower part of Fig. 1, the wire has been re- 
lensed, the ball has dropped, unwinding as 
it fell, and one end remains fastened to the 
device which is in turn fastened on the kite 
line. Instead of @ ball of twine a package 
of bills could be hung and released in the 
каше Wily 

The release is effected by a "traveller" or 


Fig. @==Т Һе "Traveler." Wings as 
Open to Ascend on Hite Line; 
Wings as Closed to Return to Op- 
erator. 


trolley shown in Fig. 2 and Fig. 3, which 
runs on the kite line suspended from the two 
small grooved wheels shown in Fig. 2. The 
two Wings carry the traveller up until it 
strikes the trip in Fig. 1, when it releases 
the burden carried by Fig. 1, ard at the same 
time works the trip in Fig. 2. This allows 
Fig. 2 to drop anything which it may carry, 
and also lets the two wings close on thelr 
hinges, when the traveler, no longer offering 
ппу resistance to the wind, slides down the 
kite line to the operator, It can then be 
londed and sent aloft, the op- 
eration being repeated indefi- 
nitely, 

The traveler as well as the 
device shown in Fig. 1 is made 
of light wood and pieces of or- 
dinarily stiff steel wire which 
anyone сап bend with a pair 
of pincers, 

As an outdoor recreation, 
kite flying is one of the most 
fascinating and inexpensive of 
sports, and when once а per- 
son takes it up he is surprised 
to find how much there 16 to 1t, 
nnd how great are its possi- 
bilities. 
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IHE ENGINEERS САВ ON SOME EURO- 
PEAN RAILWAY LINES. 

The American engineer in his cosy cab, 
protected from the fierce elements and suffi- 
ciently comfortable that his mind need not 
dwell on the requirements of lis body, but 


“Engineer and Stoker are Exposed 


to the Lashing Rain" 


is free to concentrate itself on the control of 
his iron steed, the perspective of zlimmering 
rails ahead, and the signals be must wiatell 
for, ls far better off than many of liis brotlier 


www.VintageMagazinesOn-DVD.com 


POPULAR MECHANICS. 


engineers on European lines, The illustra- 
tion shows the cab of a locomotive which 
hauls n fast express between Calais and 
Paris, France. Only in recent years las the 
protection for stoker and engineer been even 
so muchas shown. As it is ther nre exposed 
to the lashing rain and sleet. The other 
occupants of the cab are Prince Ferdinand of 
Bulzaria, and M. Morizot, the chief engineer 
of the line. 
ee 

The potters wheel is probably the. most 
ancient of mechanical devices. In Chinn 
and Japan a simple form, differing but little 
from that used in Egypt 4,000 rears ago, is 
Still used for shaping porcelain ware, 
NEW FRENCH CRUISER OF 40,000 HORSE- 

POWER. 


There will soou be Januched In the ship- 
yards at St. Nazaire, France, the Freneh ar- 
mored eruiser "Ernest Renan," Though the 
length and displacement of this vessel is 
but little In excess of many of the cruiser 
type now being built here and abroad, its 
horsepower 1s enormous, indicating 40,000. 
The ship-is 515 ft. long, 72-ft. beam, with 
a draught of 27 fi. and n displacement of 
13,644 tons. The armor belt is 1214 ft. wide 
її 55, in. in thickness, and the ship is 
designed for a coal capacity of 2,300 tons. 
A comparison with our own cruiser Wash- 
iuzton, the keel of which was laid in 1903, 
ill be Instrnetive, This vessel is 502 ft. 
in length, 73-ft. beam, with n draught of 
20515 ft. and п displacement of 14,500 tons, 
tut its coal enpneity will not exceed two 
thousand tons and it will indicate only 
23,000 horsepower. 


This Cruiser Has 40,000 Horsepower 
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Motor Iceboating The Coming Winter Sport 


YUpeed of 100 Miles and More an Hour-.NMew and Exciting Sport for 
Winter Months to Feplace Autos and Launches 


This Boat Made Over 40 Miles an Hour 


Over the frozen waters of the lake it 
&peeds—theo wonderful iceboat of the winter 
of 1905-06. It started from the shore with 
п careful ealeulating motion, as though it 
would measure the course whereon its pow- 
ers were to be displayed. With a. gliding 
spring it rose ensily over the bumps and 
ridges of ice near the shore and then, with 
п sudden acceleration of speed, made its 
way out on the glittering, fascinating sea 
of gloss. Faster and faster it goes, and 
its course is as steady ns the flight of a 
homing «dove. A giddy, ice-yacht with a 
cumbersome eprénd of snils is just ahead, 
and its course is uncertain, depending on the 
freak of the sind, but the iceboat, under 
perfect control, steers clear of the yacht, 
nnd flies past like a meteor impelled of 
some celestial sphere, The occupants of the 
(wo vessels Call out agay greeting, but the 
ieceboat is zone so quickly that only the wind 
catches the full Intent of the words. From 
п speed of 40 miles the number has in- 
creased, to 50—75—5nd even 90 miles an 
hour. The eves of the driver are fixed on 
the little mechanism that records the speed. 
steadi[y—surely—it increases, until at last 


the little indicator has reached the 100-mile 
point and remains there without n flicker. 

Undoubtedly, iceboatinz is the coming 
winter sport. During the past winter hard- 
ly п man or boy, near a frozen body of 
water of any size, in either this country or 
Canada, who did not try to rig up and use 
some form of lee-craft. Many of these were 
encceessful, and the records made on the 
northern lakes and rivers with ice-yachts 
were surprising, Now, however, comes the 
motor iceboat, the invention of F. M. Un- 
derwood, of Toledo, Ohio, and promises to 
eclipse nll precedent in the sport. The ex- 
periments were taken up too Inte to be car- 
ried out entire during the past winter, but 
the first boat successfully constructed made 
п speed of 40 miles an hour, demonstrating 
that the principles were alright and that, 
with some changes nnd greater power, 4 
boat capable of making 100 miles an hour 
was easily possible. 

The craft illustrated was not completed 
until late this spring and only a few oppor- 
tunities to use it were possible before the 
ice on Lake Erie became unsafe. This was 
a great disappointment and Commodore 
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Underwood (for he is commodore of the 
Toledo Yacht Club) is impatiently walting 
the return of another winter, The boat is 
12 ft. long, 40 in. wide at the bow, tapering 
to a sharp point at the stern, The runners 
are sheet steel. 
controlled by a tiller and works the same 
a& on a sail boat. The sheet steel or dash- 
board is to protect the machinery and pas- 
aengers from dendly blows from pieces of 
ice which fly up from time to time, for 
meeting a nice bright chunk of ice at 40 
miles an hour is not at all desirable. The 
engine is set eross-wise in the boat instead 
of the line shaft running fore nnd aft as in 
a propeller launch, The driving wheel is of 
steel, 36 in. in diameter, with 12 spokes, the 
face of the wheel being 2 in. set with 96 
sharp pointe] spikes 1 in. hich. These 
spikes nre not placed directly opposite ench 
other, but are “staggered,” which gives n 
better hold. The driving wheel is hung in n 
V-shaped frame, the two open ends being 
hinged securely at a point opposite the en- 
vine shaft. The other ends unite and are 
fastened to a strong vertical spring which 
holils the wheel firtuly to the iee, but at 


a 


The steering runner ir 
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the same time is sufficiently yielding to al- 
low the driver to ride over reasonably large 
obstructions without danger of breaking it 
or upsetting the boat. The locking lever 
operates a eluteh, which throws the driving 
ehnin in and out of action at will. 

The entire construction will һе so readily 
understood from the above description and 
the illustration that our readers will have 
no diffeulty in constructing «a moter ire- 
bont in коой senson for next winter, nnd 
those who already own either an auto or a 
amall launch can remove their engines from 
the summer service und imstall. the same 
power in n winter craft. 

The new boat now under construction will 
differ from the other In that it will have 
two drive wheels, one on each side, and be 
equipped with a four-cylinder 10-h.p. gaso- 
line engine, Power will/be transmitted by 
n regular automobile chain amd an nuto- 
matie spring on the runners will cause them 
to raise, shonld the bont strike an open 
sheet of water or weak ice, without the nt- 
tention of the driver. The boat will thus 
ride over the spot without Injury to either 
иеше oer oceupants. 
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Gravel Pumped Like Water 


This Plant Will Lift 100 Yards of Gravel a Day 


Pumping gravel like water through я large 
iron pipe may seem a strange ond unique 
proceeding, but this is what is actually De- 
Ing done in certain districts in Indiana. 
Great dificulty has always been experlenced 
in ‘obtaining gravel from river beds for use 


in road building, but the new method prom- 
ises to put an end to this. A six-inch pump 
is used, driven by a 15 h. p. engine, and 
three men are necessary for its operation. 
A plant of this kind has a capacity of lift- 
ing over 100 yards of gravel a day. 
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Remarkable Success of the Cleveland Roll- 
ing Road 


A moving roadway ascending a steep hill 
at the rate of four miles an hour and bent- 
ing with it heavily laden teams and vehi- 
cles of all kinds, is the sight which now 
greets the astonished visitor to Cleveland, 
Ohio, Moving sidewalks have been much 
talked of and experimented with, but it 
has remained for engineers of that city to 
successfully apply the principles of their 
construction to а roadway and put it Into 
every day nse, 

This rolling rond, as it is called, is 420 
ft. long and rises 65 ft. in that distance, 
the ground traversed being s steep incline 
in Faetory street hitherto shunned by all 
teamsters because of the difficulties of its 
ascent. But these have now been overcome 
by this novel invention, The heaviest loads 
are driven on to the rolling road at its 
lower end, the buge belt is set in motion, 
and in three minutes the team has reached 
the top of the hill without any effort on 
the part of the horses, 

The roadway consists of a long moving 
platform eight feet wide made up of heavy 
hoards arranged crosswise and divided inte 
trucks of two boards each to give pllability 
to the structure, These boards аге metal 
bound and are fastened together with, metal 
linke The belt so formed is extremely 
heavy, welghing 99 tons, and turns upon а 
drum at ench end rotated Пу means of 
chains and sprockets, there being several 
idlers to support the roadway as It. returns 
on the underside. Two safetv-cubles ex- 
tend the entire length of the belt and at 
short Intervals links pass up through the 
road from them to which the wagons are 
clamped to prevent heir slipping, The 
road is operated br four electric motors 
controlled from a cabin At the summit. 

The rolling rosd.is equipped with suffi- 
cient power to carry all the wagons which 
ean be driven upon/it at one time and its 
average daily capacity is estimated at 600 
vehicles per day. The charge for trans- 
portation varies from ten to twenty-five 
cents’ per trip, depending upon the kind of 
vehiele and the loading, and as the use of 
the road means a saving of fully fifty min- 
utes In time to the teams of the surround- 
ing warehouses it will not want for patron- 
age. Passengers are niso carried at the 
rate of two cents per person. 

This roadway has proved so great a suc- 


Easy to Mount the Steep Grade 


cess that Col. Isaac Smead Is now engaged 
in designing a more elaborate structure 
which will be operated over a viaduct spe- 
cially constructed for the purpose in amn- 
other hilly street in Cleveland. 
ee 
An electric elevator is soon to be Installed 
in the grand Cathedral at Berlin, for the ex- 
clusive use of the German emperor. An ele- 
vntor in a church ts quite unusual, hut a 
private elevator is even more of a novelty. 
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GUNPOWDER VAN USED IN ENGLAND. 


In eonveyinz gunpowder and other ех: 
plosives the great risk assumed by the rail- 
way makes it imperative that the means of 
conveying it be perfectly Qua DOM to the 
purpose. Our illustration shows a T-ton sun- 
powier van, which the пнен ЕН Maga- 
zine, London, says is used on the North 
British Railway, 


For Conveying Gunpowder 


The inside dimensions of the car are 
length, 15 ft. 8 in.: width, 7 ft. 144 in.: 
height 6 ft. 3% in; the wheelbnse is 9 ft. 
and the distance from the rails to body is 
4 ft. 1 in. The underframe and axles are 
of steel, the wheels of wrought-iron and 
the body and roof are built of mild steel 
plates, angles ond tees, Inside. the body 
is wool, cased with yellow pine boards. 
These are secured with brass serews with 
out projections. To n height of 2 Галу 
the floor the doors, sides nnd ends are lined 
with lead sheets fastened with flat-henideil 
copper nnil& to the wood casing, all joints 
being soldered, 

The locks, hinges and bottom fastenings 
of the doors are of brass and the hinges 
and socket for the top door fastening are 
secured with brass bolts; Thus no iron or 
steel part comes in contact with any other 
part made of these metals and wherever 
iron or steel work Gomes in contact with 
wool it is well eonted with white lend oil 
paint, Thus there is /hardly a chance hy 
which a spark of fire could be emitted by 


friction. The van, is painted vermilion, 
varnished, has. no ventilators amd is abso- 


lutely  dust-proof. 
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SELF-PROPELLED RAILWAY PASSENGER 
COACHES. 


Single passenger coaches speeding across 
our prairies nnd hills, from city to city 
and supplanting the arrogant locomotive 
nlmost entirely for local passenger service, 
may be the next great innovation in rail- 
way motive power departments. Railway 
engineers all over the country are turning 
their attention to the possibilities of the 
internal combustion motor for directly driv- 
ing passenger coaches and thus doing away 
with locomotive, smoke amd dirty coal ten- 
der, and meaning ns well a reduction in 
labor. 

A passenger coach designed along these 
Hnes amil directly driven hx a gasoline motor 
has been built at the Omahi shops of the 
[төп Pacifie railroad ams will be used for 
local passenger “service at Portland, Ore, 
This [в the firstoserious test of the kind 
The coach, which bâs seating capacity for 
25 persons, i8 mounted on specially designed 
trucks, having 48-In, wheels and the con- 


struction of the whole is very strong. The : 


roof is fitted with ventilators and the floor 
is watertight, so that it ean be flooded and 
cleaned readily, Acetylene gas is used for 
illaminntion, and an acetylene headlight is 


Requires No Locomotive 


The coach 
is shaped to offer the least resistance pos- 


monnted at the front of the ear. 


Sible. The car is heated by a system of 
piping which is arranged to cool the jacket 
water of the motor also. The motor sup- 
Plies power for n speed of 40 miles an hour. 
Compressed air is used for starting the car, 
handling the brakes, opening and shutting 
the doors and lowering and raising the 
step from the driver's compartment. This 
step arrangement keeps passengers from 
unlizhting before the ear has stopped and so 
prevents accidents, 
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"Auxetophone" Makes Open-Air Concerts With 
the Gramophone Possible 


Before the summer is over, the people 
who throng to our parks and summer pleas- 
ure resorts of evenings may be privileged 
to hear the voices of all the great singers 
of the world and the finest orchestral pro- 
ductions, as well as the voices and words 
of many zreat and distinguished persons 
they may never chance to see, All this is to 
be brought about—not by the much maligned 
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magnet as indicated, is connected directly 
with the gridiron, and so the air emission 
Varies with the vibration the gridiron re- 
ceives from the contact of the needle on the 
record. The apparatus is very simple and, it 
is snid, wholly successful. А library of the 


voices of famous people is being made up by 
the controlling company and willl be offered 
to the British Museum, 
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“This Attachment Enables the Gramophone to Sound ss Loud as a Full 
Brass Band." 


plionegraph—but by the gramophone fitted 
up with a special .attiehment called an 
"uuxetoplione" svhleh increases the volume 
of the gramophone and énnbles it to sound 
as loud as a full brass band In the open air, 
says the Illustrated London News, 

The suxetophone is the invention of the 
Hon. Charles Parsons and consists of a “grid- 
iron” or *eomb". which is attached at the 
атпай end of the tapered arm of the trum- 
pet. © Аг is forced by a pump or motor 
through an open tube, A, extending from the 
gridiron and passes through some wadding. 
The emission of this air from the ridiron 
is controlled by n row of slots exactly in 
front of which the gridiron is placed, The 
needle, C, which 1s held in place by a 


HOW SPIRIT PORTRAITS ARE PAINTED 
BY GHOSTS. 


A recent exposé of framdulent spiritunl- 
istie mediums brought out the interesting 
details of the process by which “ghosts” 
paint “spirit portraits." 

The patron or "sitter" who desires to have 
painted the portrait of a departed friend is 
received in the sitting room ou an upper 
floor; on the floor below is stationed the 
zhost—aün expert photographer, А photo- 
graph of the dead person is given by the 
sitter to the first medium, who wraps it in 
&everal folds of tissue paper—so there will 
be no chance of friud—and passes it over 
her brow. As she does so n series of raps 
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begins to sound on the table near the second 
medium. These raps are made by the thumb 
nail of the second medium, but the sitter 
cannot detect it. Naturally the sitter turns 
to No, 2, who declares she is in communica- 
tion with the spirit and tells the sitter to 
put his hands on the table to establish the 
current. The duty of No, 2 now is to hold 
the sitters attention. While No. 2 is thus 
engaged Мо, I drops the photograph through 
п slit in the floor near her, to the “ghost” 
below. The “ghost” makes п negative of 
the photo, rewraps it in the tissue and 
passes it back to the medium, It Is done In 
less than two minutes. There are more 
messages and finally the spirit—tlie model of 
the painting—is there, Through the medium 
the spirit bids the sitter come again Thurs- 
day as he cannot get into communication at 
the present time. 

In the interval between the next sitting 
the “chost” makes an enlargement of the 
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photograph on sensitized canvas, paints it 
over and also makes ready a blank canvas 
exactly like the canvas on which the por- 
trait is made. 

When the sitter comes buck eommuniena- 
tion with the spirit is again established, The 
blank ennvas wrapped in tissue paper Is set 
up in the window. Medium Xo. 2 again holds 
the sitter's attention with fraud messages, 
and while she does No, 1 substitutes the eom- 
pleted portrait for the blank canvas, / When 
the sitter turns the painting shows dimly 
through the folds of tissue, Again and again 
No, 2 holds his attention by conversing with 
the spirit—and each time he torns the pic- 
ture shows brighter—snecessive layers of 
tissue having been torn off in the meantime 
br No. 1. At last all the remaining paper 18 
torn off and there iè revenled п perfect por- 
trait of à spirit painted by a spirit. Of course 
the sitter is willing enouzh to pax п good 
price for such a wonderful manifestation. 


Warships Converted Into Gay Floating Hotels 


The Transformed Battleships Would Look Like This 


Floating hotels=a whole flotilla of them— 
decked with fay/streamers, fitted up with 
every accommodation that would appeal to 
lovers f the deep and anchored in the 
beautiful Kyles of Bute. This 1s the picture 
conjured up by an English artist who has 
suggested to the British admiralty the plan 
of converting their disabled battleships 
into floating hotels, and во create а new, 


and in all probability, profitable source of 
revenue, instead of selling the ships for a 
nominal sum. 

The artist suggests eonvertinz the fighting 
top into a band stand, training vines up the 
masts and many other attractive features. 
The plan would afford n delightful means 
of spending a summer outing and would 
doubtless be highly popular. 
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Machine for Writing Shorthand 


French Invention Which May Revolutionize Present System of Learn- 
ing Shorthand 


Shorthand can now be written on a ma- 
chine, For many years there have been at- 
tempts made to construct a machine for this 
purpose, and while several inventions have 
been made and put upon trial they have not 
come Into general use. However, п French- 
man, M, Divort by name, has recently brought 
out a machine which he calls the stenophile 
and which promises to be of the greatest 
value, inasmuch as it is capable of practical 
use for oll business purposes nnd is пан: 
fied to supplant the present method of writ- 
ing shorthand by hand. 

Recognizing the necessity of having a ra- 
tional alphabet which would contain the 
greatest number of sounds in the fewest 
signs, M. Bivort has designed an alphabet 
In which all similar consonant sounds are 
consolidated, and has constructed a system 
Of syllabic writing by means of which the 
operator is enabled to attain the speed of 
Bhorthand writers of to-day. Following the 
phonetic principles used in present systems 
he has combined several of the consonants, 
such as B and Р, F and V, T and D, ete. 
this reducing the number of keys necessary 
to twenty, ten for each hand. There are two 
intermediate keys, one for the aspirate M, 
while the other moves the paper forward. 
Ап accessory key moves the earrlage for the 
writing of numbers and signs much. on the 
order of the upper ense key in the single key- 
board typewriters. In appearance and ren- 
eral plan of construction the stenophile is 
very similar to a small tvpewriter, but the 
arrangement for holding and feeding the 
paper is manifestly different, it being placed 
on the machine in a larze roll and gradually 
unwound from one spool to another. 

The speed of the machine rests, of course, 
upon the skill of the operator, but however 
rapid the netion the legibility of the writing 
is unimpaired, It is claimed that with a 
week's practice an average pupil ean write 
fifty words n. minute from dictation, and 
that at the end of two or three months he 
will easily /attain a speed of from 125 to 
150 words o minute, the speed of the com- 
petent business stenographer of to-day. 

One of the greatest difficulties with short- 
hand as now written is that the writer Is 
usually the only one capable of reading his 
notes, and if he is hard pressed the rapidity 


of lis writing distorts the characters во 
much that he himself often experlences dif- 
fieultr in their transeriptiom, By the use 


of the stenophile this difficulty is removed. 
The characters as written are. constant in 
form and are easily transcribed by all who 
understand the basis of the system, so that 
one person may be employed in doing noth- 


p 


Taking Notes in Shorthand by 
Machines 


ing but taking speeches or letters, ns the 
cise шау be, and others in transcribing 
them. 

The stenophile so far has only been ap- 
plied to the French language, but it Is eas- 
Пу applicable to all others, and we may 
expect to see it introduced into business 
houses all over the world as a companion 
to the typewriter in the near future, 

——_ 

PRESIDENT TO USE WIRELESS ON 

HUNTING TRIP. 


President Roosevelt, while on his hunting 
trip in Colorado will keep in touch wth Sec- 
retary Loeb and his official staff at Glen- 
wood, Col, by means of wireless telegraphy. 
Two expert signal service corps telegraph 
operators will accompany the hunting party. 
Ihe feld outfit will be conveyed by an army 
automobile as far as possible and then trans- 
ferred to the backs of horses, 
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GRAVEL ELEVATING AND 
MACHINE. 


SCREENING 


For handling gravel the outfit shown in 
the illustration is most efficient. It digs 
the sand and gravel from the loose bank, 
elevates and screens it so as to give two 
products, casting all large stones or tallings 
of on the ground beside it. 

The outfit 


consists of an elevator and 


Elevates and Screens Gravel 
revolving screen mounted on a fuat car. 
The elevator is composed of buckets mount- 
el on ап endless chain. It is placed to one 
side of the car and extends 2 in, below 
the track level and projects 6 in, in front 
of the car. In operation the car is run 
directly to the face of the bank and a 
man stationed at the top of the bank can 
easily keep the elevator supplied with tlie 
loose material The gravel is spouted from 
the elevator to the revolving screen in the 
center of the cnr, where the smallest of it 
falls through a fine wire screen, thus sepi- 
rating the sand, This screen is set at an 
angle and all that will not pass through 
it falls by gravity to'a second wire screen 
of larger mesh. The gravel passes through 
this screen and the tailings fall over the end 
and are spouted to the ground. 

The sand and gravel are discharged by 
belt eonveyers from the machine into two 
dump ears placed alongside. The machine 
is driven by steam power zenerated on the 
саг. 

$4 ——— 

We want one live representative іп every 
manufacturing, plant in the United States 
und Canada, and pay very liberally. Write 
for full details of what others are doing. 
We believe vou will be surprised to learn 
how much money you can earn during noon 


hours. 
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AERIAL YACHT DUMONT'S LATEST. 


"My aerial yacht,” says Santos-Dumont, 
"will soon start on its first cruise. Benentli 
the egg-shaped balloon, slightly less elon- 
gatel than my No. 9, will be seen hanging 
what looks like a little house with a balcony 
window running half Its length on each side. 
The balcony window will be the observation 
room of the fonting house, nnd in it the 
motor will have place, Behind it is 4 closed 
sleeping room, While in front you will see 
an open platform holding the steam produc- 
ing boiler. Steam ean also be led by means 
of a pipe to the open room for cooking and 
the closed room for heating purposes. 

“As the flonting house is designed to re- 
main for days at a-time In the air, protection 
from cold may become important: therefore 
the closed room tan be made quite tight to 
retain the heat. It Is like a whole car com- 
posed of a framework of pipe, aluminum 
and wire tightly covered with varnished bal- 
loon silk of many thicknesses. It will con- 
tain two eot beds, in which my guests may 
remain nt ense." 

Santos Dumont foretells that the airship 
will be o successful opponent of the submi- 
rine. boat. 


— — — dir ————— 


$350 OFFERED IN PRIZES. 


Many of our renders will be interested in 
the handsome prize offers made by the En- 
gineering News Publishing Co., 220 Broad- 
way, New York, for the two best papers on 
the "Manufacture of Concrete Blocks and 
Their Use in Bullding Construetlon."  'The 
first prize will be $250, the second $100. 
The conditions of the competition sre as 
follows: 

Paper must not contain less than 5000 
words nor more than 10,000; it must be 
typewritten, and must be received at the 
New York office of the company not later 
than July 31, 1905. The paper must be 
signed with some nom de plume and be ac- 
companied by a senled envelope containing 
the name and address of the author and 
marked on the outside with the nom de 
plume signed to the paper. It may be ac- 
companied by any photographe or drawings 
the author thinks necessary for its illustra- 
tion. Manuscripts and accompanying mat- 
ter must be sent by express prepaid or rez: 
istered mail. The outside of the package 
should be marked “For the Concrete Prize 
Competition." 
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How Portland Cement is Manufactured 


"" 


Huge Rolls Crush 5-Ton Rocks- Rotary Hilns 150 Feet Long— 
How the Fuel is Pulverized 


A large plant for the manufacture of Port- 
itl cement las recently been completed and 
put in operation at Hull, P. Q., Canndn, just 
opposite Ottawa, where there is abundance 
of the necessury raw materials, The plaut 
has a capacity for 2,500 bbl. of cement per 
uy, and involves a number of new features, 
An electric cableway, with a 1,200 ft. span, 
is used for eonveying the raw materials 
from the quarry to the crushing house, and 
the machinery throughout the plant is elec- 
trically driven hy powerful motors. The pro- 
cess Of manufacture employed is known as 
the dry process, and involves the use of huge 
rotary kilns for burning the cement. Each 
of these kilns. in this instance, welzhs 150 
tons, The stone crushers of the plant will 
erush about 175 tons per hour ` 

The process through which the raw ma- 
terials, commonly cement rock and lime- 
stone, pasa in the manufacture of Portland 


cement in a large modern plant, is unique 
uni interesting in the extreme, The two 
materials are found close together and 
loosened largely by blasting, though much of 
the material is so soft it can be shoveled out 
hy ateam shovels working on à milwuy. 
From the electric cableway the londed skip 
is lowered into the erushing louse to à plat- 
form. 50 ft. or more above the floor and op- 
posite the mouth of the hopper, above the 
main erushing rell. The contents of the 
skip are discharged inte the hopper by elec- 
tric power, and the empty skip returned to 
the quarry. 

In one typical plant of the kind the first 
pair of crushing, rolls are 5 ft in diameter 
ond 5 ft. long, and have crusher faces of 
east-Iron plates covered with projecting lugs, 
These rolls are eapable of crushing s single 
rock weighing five tons, The speed of the 
ernshers is about 250 revolutions per minute. 


One of the 1456-Ton Hilns Loaded on Flat Cars 
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The Electric Cableway 


From these huge rolls the crushed rock drops 
into п 10-ton hopper below, whence it is 
fe through three sets of 36 In. rolls and 
passes поп the last set reduced to 15 in. 
nnd less in size. On bheing  sereened all 
tailings from the crushed rock nre returned 
to the crushing house and reernshed. 

From the lowest set of rails the crushed 
rock drops throuzh a chute upon a 24-in. 
belt conveyor, which carrles it upward, at 
л speed of 500 ft. per minute (the speed of 
al the converors at this plant), to the 
top of what is called the “drier Monse.” 
Here the material falls by gravity over 
screens of !à in. mesh. All that will not pass 
througl—the "spalls"—is recrushed and re- 
turned to the drier house, Material passing 
through the screens falls to the drier. This 
drier consists of n cast-iron box 40 ft. hich, 
8 ft. square and filled with bafe plates. 
The fall from the last sercen to the bottom 


of the drier occupies just 25 seconds. The 
capacity is 2,000 tons per day. Ап 80-in. 


exhaust fan driven by a 60-hp, motor draws 
out the gases at the top of the stack and in 
the way of economy these are passer 
through the dust-settling ehamber, thence to 
the atmosphere. Ну this drier process the 
percentage of moisture in the erushed rock 
is reduced to about one per cent from the 
original four or five per cent, The gases 
on emerging from the stack have п tem- 
perature scarcely above 212 deg. F. 
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From the bottom of the drier stack the 
тикин stone is carried by a belt. conveyer 
up an imeline to the transfer tower and is 
delivered to another belt conveyer, and ап 
automatic sampler draws samples as the 
rock passes from the one conveyeroto the 
other. This sampler is a most ingenious 
piece of mechanisin, It is a brond plate 
hingel something like a damper, and at 
stated. intervals it is thrust forward into the 
material taking a 1-Ib. sample at each thrust, 
lt is withdrawn by means of s weight. It 
wets in accordance with the speed of the con- 
vevor as it is only thrust forward in re- 
sponse to an esenpement mechanism belted 
ta the converor shaft 

On the second 24.in. conveyor the rock Is 
carried down the full-length of the stock- 
house cupola sid by means of a self-pro- 
pelled tripper «leposit& its load in bins, a 
number for each of the two materials, ати 
an extra bin for mixing. Cement rock and 
limestone are mixed by discharging the con- 
tents of these bins upon belt conveyors run- 
ning in a tunnel beneath, From the stock- 
house the tunnel conveyors bring the crushed 
rock. to the first dump at the upper part of 
п weighing house where there nre two 300- 
ton bins, one for cement rock nnd one for 
limestone, nnd a 10-ton степ bin benenth 
eneh of these, in which the proper propor- 
tions of the materinis are secured. 

At whit is known as the “chalk” grinding 
house, material is ground between sets of 
rolls to an exceeding fineness. These rolls 
have n compression of 1500 Ibs, per square 
ine and handle about 300 bbls. of 
material per hour and about 86 per 
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Ball Mills For Grinding Clinker 
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Installing Rotary Hilns at the New Cement Plant at Hull, Canada 


eent of the ground material posses through 


4 вете having 200 meshes per dinear 
inch. The ground material is  conxyevei 
fo a blower house, where the diner is 


separated from the conargser, Entering at the 
top of the blower house, the belt eonveror 
passes two stationary trippers, each of which 
takes off its proportion of the load and re- 
Places the rest. The material they take is 
supplied to the discharge pipes of sixteen 
fan blowers, The material falling through п 
system of baffles and triusversely through 
the current of air maintained by the blowers, 
the finely ground 1s carried into the settling 
room where it settles into bins but tlie eon rase 
falla by gravity through the current of nir, 
instead of being convered by it, and is sent 
nick to the grinding house, From the set- 
tling room bins the chalk is conveyed to the 
chalk storehouse. The walls of the settling 
chamber nre of conrse gunny sack, and much 
of the machinery throughout the plant is 
protected with this material, 

From the chalk stockhonse, which is of 
1,000 tons’ capacity, the chalk is conveyed by 
n long screw conveyor to a belt which lends 
to the kiln house. 

The burning of materin! in the huge rotary 
kiln is the most interesting process involved 
in the manufacture. The kilns used nown- 
days exceed in size anything that was seen 


four or five xears ago, Time was when n 


irel kiln 6 ft. in dinmeter and 60 ft. long 


was considered a monster, but this large 
Want реек cast-iron kilns 150 ft. long and 9 
ft. in diameter, "These kilns, of which there 
are sixteen in the plant we are describing, 
are supported on 30 wheels, called “idlers,” 
at 15 points of their length and revolve at a 
ври of bout one revolution in 45 seconds. 
Power Is supplied by gentel motors midway 
of the kilns. The rotaries are inclined and 
are held in place hy two thrust wheels bear- 
ing against turned rings encircling the shell, 
The output of each kiln is about 750 bbls, 
per dav of 24 hours, and less than 75 Ibs. of 
fuel is used per barrel of product. The fuel 
used is pulverized soft соп] whieh must be 
especially prepared for the purpose, It is 
first put through what is called a “grizzly” 
in whieh the larger pieces are crushed, it 
then goes to a drier house where steam coils 
drive heated air throuzh the drier stack at 
the rate of 20,500 cu, ft. per minute. From 
the drier the coal falls into a storage hopper 
nnd is taken by a screw conveyor to the 
coal grinding house, Here И passes through 
n tube mill ond comes out in a finely pulver- 
ized state and is conveyed to a fine coal 
storehouse near the roaster. This fine conl 
ix fed into the lower end of each kiln by 
means of compressed air. 
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The chalk as it descends through the kiln 
reaches the stage of incipient vitrification 
and forms clinker, the heat to which it is 


M м y: 


Section of Ball Mill 


subjected being most intense, Sometimes it 
becomes wholly vitrified and collects iu rings 
and obstructs the flow. A peculiar means 
is taken to again open the kiln. A naval gun 
operated by compressed nir is loaded with a 
ready-made cement slug about 1% in. diam- 
eter and 15 in. long and «discharged into the 
kiln, breaking up the rings of glass within. 
At the lower end of the kiln the clinker 
drops out into a evlindrienl revolving cooler. 
Air drawn through the cooler serves to 
cool the clinker, and as it passes aver the 
hot clinker is hented, and this warm air is 
ndmitted to the kiln. The cooler rotates just 
пв the kiln does; it is, however, set nt a 
greater inclination and the clinker passes 
through more rnpidly. From the coolerthe 
clinker drops into a bucket conveyor from 
which it Is spouted to what is aled the 
"bad linker” elevator and Which discharges 
upon the pavement outside the roaster louse, 
The clinker is then conveyed to the grinding 
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house where it is first reduced in size by ball 
mills and then pulverized by tube mills. 
The proper amount of plaster of paris net 
exceeding two per cent is added after the 
crushing in the ball mill. This is to retard 
the setting of the cement. The ball mill 
zrinds it һу means of loose tumbling balla of 
steel carried in a rapidly revolving drum. 

The tube mil reduces the clinker to the 
market fineness of which 92 per cent must 
pass through a 100-mesh sieve; The tube 
mill eonsist& of n steel plate evlinder, pro- 
vided with a driving gear nnd = line 
with hard iron, silex or porcelain bricks, 


For Crushing Coal 


Material de fed at one end through a hollow 
trunnion and discharged at the other end. 
The mill is filled to a point a little above Ita 
axis with material and pebbles and made to 
revolve, causing the mass of pebbles and 
material to tumble about, upon and over 
each other with wave-like undulations, pro- 
ducing an enormous grinding surface cupa- 
ble of reducing to any desired fineness with- 
out screening any dry material subjected to 
its action, 

The pulverized cement is finally put 
through a second blower house which sepa. 
rates all course particles from the fine and is 
then stored until such time as it shall be 
pur on the market, 
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Rotary Drier 
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DISINFECTING FILTER FOR HOSPITAL 
SEWAGE. 
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By Dr. Maurice Budwig 

Sewage from hospitals, carrying with it 
germs of all manner of contagious and in- 
fectious diseases, is a menace to the public 
nealth and may at some far removed spot, 
contaminate whole communities. Germs of 
шапу diseases live through all extremes of 
wenther, some of them for years, as in the 
case of the typhoid geri. 

The only precaution aguinst diseases being 
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Filter for Hospital Sewage 


carried in this manner from hospitals is the 
thorough disinfection of sewnge, My ap- 
paratus for this purpose consists of n cop- 
per tank into which the vessel containing 
sewage is placed and the tank filled with 
waler. A powerful zus hurner is arranged 
beneath the tank amd brings the water to 
à temperature of 212 degrees F, The water 
is allowed to boil one minute amd both veg- 
sel and contents areythus thorouzhly disin- 
fected, 

А 2-in. valve at/the outlet of the tank al- 
lows the contents to escape through a trap 
into the sewer, so that there is no chance 
of further infection. Ву turning the water 
Valve the tank and vessel are Чейин]. 
афф 

An excellent quality of soft conl is found 
In the/Indian Territory. The 116 mines pro- 
duced 3,520,057 tons last year. The four 
coking plants coked 50,000 tons, 
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ENGLISH STEAM OMNIBUS. 


The latest steam omnibus has been built 
for the London Road Car Co. It is of 32 bp. 


London Steam 'Hus 


and kerosene is used for fuel. The vehicle 
sents 34 passengers and is of the double deck 
type. 

= o —- 


Our readers nre Invited to contribute to 
the Shop Notes department any kinks which 
they hare worked out, or may be using to 
advantage, and which others might use with 
henefit. We сап make use of rough sketches 
of апу size. 

——— — 


NEW SUBMARINE TELESCOPE. 


It is believed that in many cases a sub- 
marine telescope 
would avoid the 
necessity of a 
diver going down. 
Where a search is 
to he made, or 
where the diver 
must first locate 
an object before 
going to work up- 
on И, the sub- 
marine telescope 
is calculated to 
sve n great deal 


d! 
am amm, б ы dn 


of time. It can 
be used nt any 


depth to which a 
diver сап safely 
descend. Тһе 
Viewing tube is 
made in sections 
Which are added 
as the lower end of the tube, which eon- 
tains the lens, is let down, In order to 
secure sufficient light at the bottom an elec- 
tric lamp securely inelogsed in a strong glass 
case is attached. When the light is turned 
on the water is illuminated and easily ex- 
plored. 
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Wonderful Discovery» in Photography 


Portraits in Colors by a Purely Photographic Process--Nega- 
tive Partly Developed Under Sunlight 


Among all of the investigations and dis- 
coveries that have recently been made rela- 
tive to the phenomena of licht in connec- 
tion with photography, the experiments of 


Mr. J. Ellsworth Hare, a Chicago photo- 
crapher, are showing some of the most 


promising practical results. Wile photog. 
raphers all over the world have been at- 
tempting to discover methods of photograph- 
ing in colors or of producing colored photo- 
graphs by one process or another, this young 
шап has actually succeeded in producing 
portraits in colors by a purely photographie 
process, These portraits bear a distinetive- 
ly poster character in appearance and, nl- 
though the process has only been perfected 
Within the post few weeks, the new Style 
colored photographs nre alrendy command- 
ing high prices among the members of Chi- 
eago's four hundred. 

The process of making the "poster por- 
traits in colors,” as the inventor calls them, 
is а printing process, the result being 
brought about by a double exposure to the 
light and a triple manipulation of the chemi- 
ceils, The photograph is made on n thin 
metallic plate, very light in welght, which 
is prepared by a complicated system of coat. 
ing before it is ready for printing. 

The first cont is of a collodion nature. 
containing the double salts of silver, After 
this coating has been allowed to dry over 
night in a dark room, it is reconted with a 
heavy coat of specially prepared amd René 
Bitized bicromate solution, in which enouzl 
Шаек carbon piment has been added to 
make the solution perfectly орар», / The 
plate, when thorouzhly dry, ds resdy for 
Printing. 

An ordinary portrait negative such us fs 
used by alb photographers is used to print 
from, Although the operation of placing the 
&ensitized metallic plate mm eontaet with the 
negative must be donei the dark room, 
the printing is done im the sunlight. The 
lirst exposure is determined by time. 

After the firstexposure hag been made the 
plate is renmuved tithe dark room, where Ii 
underzoes; process of wishing in hot water. 
This removes the opigque substance, or outer 
eogting, -£rom the high light part of the 
photograph. lenviniz the high Hzhts aml half- 
tone portion of the underneath coating free 
to the uetion of light for the next exposure 
and the shadows remaining perfectly blank. 


The plate shouhl then be thoroughly dried, 
When it is ready for the second exposure, 

This exposure is made by artificial light, 
the time of which сап only be determined by 
the printers judgment. The plate is then 
rendy for the toning bath, which is to pro- 
duce the desired color. The different colors 
are produced by the use of а series of ton- 
ing baths, the chemical combinations of 
Which ore a secret of the inventor. Thus a 
variety of shades from bright red to pink 
and from pale green to deep yellow are ob- 
tained in the high lights and throughout 
the half tones. This leaves n striking photo- 
graph in two colors, the high lights standing 
out from the black with marvelous effect, 
Which makes the person photographed ap- 
pear to be seated in a dark room with a 
fowl of strongly colored light of the se- 
lected tint fallinz upon him. 

Photographs of even greater effectiveness 
than those alrendy mentioned are obtained 
in three colors bv the same process, with the 
exception that colored carbon pigment is 
used in the bicromate solution in place of 
the Black employed in the original process. 
This fives the shadow In one color, the high 
light In another nnd the half tones in a third 
tolor, Which is produced by the presence 
of one eolor overlving another. 

The metallic plate is used for two rengons, 
First, It acts as an opaque backing, which 
prevents the action of light on the inner or 
first coating from the back. Secondly and 
most important of all, the plate, having a 
bard surface, prevents the contings from 
sinking in as is the case with photographs 
made on paper, This produces a photograph 
of a luminous quality. The latter effect con- 
stitutes one of the chlef beauties of the new 
stele of color photography and is a distinet 
innovation In the photographer's art. 

The discoverer of the process explains his 
invention as an inspiration which came to 
lim after dreaming over an idea and ruining 
acres of plates while experimenting during 
the past four years. 


——— m —- ————— 


Little oak boxes are placed on some of the 
tombstones in Paris, and their purpose is for 
receiving the cards of those who visit the 
graves, that the friends of the deceased muy 
know whom else holds the departed in loving 
remembrance. 
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River Boat Made 1,000-Mile Ocean Voyage 


=æ oe a e oee o o‘ c пшшы с хш а r m 


The “H. C. Grady'' on The Tempestuous Pacific 


When the “Н. C. Grady," n river steam- 
boat formerly navigating the Columbia river, 
was sent down the Pacific coast to San 
Francisco bay last season, in response to a 
demand for flat-bottomed river steamers, 
senmen along the const prophesied she would 
hever make her destination in safety and the 
chances against it were so great that her 
crew deserted. The river boat in construc- 
tion is not at all adapted to ocean naviga- 
tion, The “Н. €. Grady," a staunechly- built 
little craft 125 ft. long, 26 ft. beam and 26 
in. draft, looked entirely out of place on the 
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tempestuous Pacific; The guards of the craft 
were senreely three feet out of the water, 
nid the flit bottom somewhat less under 
water. The enbins and pilot house towered 
high in the air and offered a fine broadside 
to squalls. The stern wheel enhanced the 
diffieultieg, as hen the bow dipped the stern 
flew up and increased the strain on the en- 
wines, 

Nevertheless, with a crew of landlubbers 
uuder command of Captain Denny, the boat 
mide the 1,000-mile ocean vorage in just 
five ‘days without «disaster. 
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DAKOTA LIGNITE FOR IRRIGATING 
WORE, 

The production in grent tracts of. North 
Dakota land can be increased ten fold by 
menns of irrigation. The U. SA&Geelogical 
Surrey, in n comprehensive report, recom- 
mends а plan for doing this. rent beds of 
lignite are near the surface, and егор out 
from hillsides, With sultable pumping mii- 
chinery water from rivers amd ereeks ean he 
raised 100 or more feet and easiiy distributed 
over the level plainse)The/liznite is very 
ensilv mined, 

——— a 2^ — 
HOW TO MAKE A STORM VENTILATOR. 
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The ventilation of a room in stormy weath- 


er — in such 
manner that 
rain or snow 
eunnaot Нкл 
in and spoil 
curtains nmi 
carpets nw 


h he effected. у 
a very simple means, suys the Physical 


Culture Magazine. 


Build a box with one end and one side 
open, using -in. Dbonrds (preferably 
matched), and making it just large enough 
io fit the sides of the window frame close- 


Exterior View Interior View 


liy. The box may he of any depth desired, 18 
in, is n good nverage. Paint, cover or stan 
the box to make it sighthy and then adjust 
iu the window as shown in the illustrations. 
The box need only be used in stormy 
weather, being removed entirely during fair 
weather. The enrrent of air it admits to the 
тос mey be increased or decreased by xl- 
lowing it to extend farther out on the out- 
side, or by drawing it farther Into the room. 
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How Gas and Electric Meters Work 


One of Each Tyne Ex lained Will Make Others Easily Understood-- 
Many Very Ingenious 


Two types of gas meters are in use, the 
wet meter and the dry meter. Figs. 1 and 2 
show the most important parts of a dry 
meter. In Fig. 1 is represented а cross-sec- 
tion of the tinned ease having apartments 
C, D, E, and F. In apartments C and D are 
disks fastened together by flexible leather, 
L, forming a sort of bellows as in an anctor- 
deon, Piston and valves are represented at 
М. Suppose gas to enter at IT, Fig. 2. Its 
pressure opens valves into G which expands, 
driving the gas out of the chambers C and 
D into the consumers pipe. As the bellows 
empty, the chambers refill. The amount Q 
will hold is known, Referring to Fig. 2, end 
view, N transmits the motion of the bellows 
to the shaft, 5, which in turn moves the 
dial gear wheels, causing the bands to regis- 
ter the amount of gas passed in, B is a 
chamber containing levers nnd the dial 
mechanism. 

Figs. 3 and 4 refer to a wet meter, Fig. 
3 showing a front view and Fig. 4 the in- 
terior arrangement at the Баск, W repre- 
sents the water level, water being put in 
at U. Too much water will overflow through 
V. А is n sheet metal cylinder., Within 
this revolves another evlinder on an axis. 
This cylinder is divided into four chambers, 
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Fig. 1. 


Dry Gas Meter 


A, б, J, and К, having four outlets, 1, 2, 
34, and 4. (Gas enters ground the axis nnd 
flows up through the tube T which reaches 
above the water line, W, into the chamber 
K. Its lightness causes the inner evlinder 
to revolve in the direction of the bands of 
а clock. The chamber K fills, revolves, then 
empties through 4, Just as G is doing through 
1. This rotation is transferred by the axis 
to a gear wheel, X, Fig. 2, and by the shaft, 
S, to the dial wheels, and is registered, the 
capacity of each chamber being known. This 
continues until the consumers pressure is 
equal to that of the gas main, when the 
meter stops until the pressure again lessens 
in the consumers pipe. Too high or too low 
water causes a float, G, to rise or fall, thus 
shutting off the gos until the meter is ad- 
justed to read correctly. 

Wet meters freeze nnd require more nt- 
tention than dry meters ond are less used. 
Dry meters should be frequently examined, 
as the leather will become hard and brittle 
with age. 

To read the register, Fir. 5, of n gas meter, 
proceed ns follows: 

Dial “А” rends "6" beenuse it has not yet 
reached "7." Dial "B" reads "7T" for a like 
Put down 


reason, and dial "C" reads "T." 
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these figures, nowely, 677, and add two cl- 
phers, because the lowest, "C," dial repre- 
sent& hundreds, Thus you hare 67,700 cubic 
fect, Subtract from this the gures of the 
last month's reading, ending say 65,000, and 
you have what you must now pay for, 2,700 
cubile feet, 

An electric recording wattmeter is really 


Fig. 5—Gas Meter Dials 


nn eleetrie motor. To understand how it 
works, let us suppose a eurrent of electricity 
to flow in a wire, Fig. б, In the direction 
of the arrow. Experiment has shown that 
this wire will then be surrounded by a 
force which elecetrietans call a Held, or “lines 
of force," sometimes likened to rubber bands. 
This same strange foree appears between the 
opposite poles of two magnets, as In Fig. 
T, and in order to talk about it we will nse 
the terms "fell" or “lines of force," Sup- 
pose in Fig. 7 we are looking nt the enil of 
two wires, А and B, joined at the other end, 


NV JJ 


Fig. 6 


aah 


Meter 


Fig. 4 


The lines of foree will run straight across 
from 5 to N if undisturbed. But send a 
current in at A and out through В and a 
Held, rubber bands if you wish, forms, turn- 
ing inm the direction indicated by the respect- 
ite arrows, These two flelds tend to bend 
the lines of force running from S to N in 
the manner shown. At the same time, the 
= X lines trv, like stretched rubber, to re- 
тіліп straight, lifting B up and pushing A 
down, Fasten these two wires to a center 
and we have the armature of a motor. In 
the wattmeter instead of one loop of wire, 
the armature is made up of a number of 
loops of fine wire which are wound length- 
wise of a spool on the shaft. In place of 
the 5 and N poles of magnets, the watt- 
meter has two fixed loops or coils of heary 


A B 


к=. з 
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IN Owe 
Fig. 7 


wire, Fig. 8, апа through these the current 
(amperes) to the consumer passes, making 
many, few, or no lines of force according 
as he uses much, little, or no current; and 
making the armature turn slow or fast as 
did А nnd B, Fig. 7. The armature is con- 
nected across the circuit coming into the con- 
summers house to get the effect of the electric 
pressure (volts). Combining the effect from 
the current coils, and that from the arma- 
ture, the wattmeter reads amperes x volts — 
watts. 
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An additional loop of wire called a shunt, 
Fig. 8, is woul on the current coils to give 
enough added lines of force to make up 
for friction. Frictivn is sight, the shaft T- 
ing set in jewellhal bearings їн in a watel. 
Sometimes too much current flows throusli 
the armature, even with no load. This niukes 
tlie armature turn and is termed “creeping.” 


Fig. В 


It can be stopped by taking some of the 
wire out of the shunt coil, 

As the shaft revolves a set of gear wheels 
nre turned, registering on the dial the nuii- 
ber of watt hours (watts x hours.) A watt- 
meter is tested bx putting it on the sume cir- 
cnit with a reliable instrument, or on a 
known lond. If it runs too fast the poles 
of the magnet, which net as a drag on a 
copper or aluminum disk, are brought far- 
ther from the nxis, giving more leveraze: 
if too slow ther are moved toward the axis. 

Wattmeters read either in watt-hours or 
kilowatt-hours. Referring to the register, 
Fig. 9, dial A has not registered: dial B rends 
"5" because it las not reached “ee dial C 
rends "4;" dial D rends “2:" aml dial E 
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Fig. 10. Watt Meter 


гейн “7.” Putting down these figures gives 
5, 6, 4, 2, 7 wuüutt-hours, or dividing by 1,000, 
gives 56,427 kilowatt-hours, Take from this 
the fizures of the last reading paid for, say 
416.427, and xou now pay for 10,000 kilowatt- 
hours. 

Ihe hands on the adjoining dials revolve 
in opposite directions, hence a reading should 


. nbwuys he verified, as it is ensy to mistake 


the direction of rotation. 
— SS 

While excavating for the new Prris sub- 
way, the main postern and drawbridge of 
the Pastile was discovered, The gate is to 
he reconstructed on the Avenue Henri IV., 
where part of one of the towers of the fam- 
ous prison fortress has been set up for a 
пин" of yours, 


How to Read the Dials of à Wattmeter 
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SHOP NOTES 


USING MOTORCYCLES FOR SHOP POWER. 

A motorcycle may be rigged up to run 
shop machinery with excellent results. The 
motorcycle will provide as much power mss 
à 3-hp. gasoline engine and is not at all 
Injured for use on the road by putting it 
to this purpose in the shop, says a corre- 
spondent of the American Blacksinltli 

The arrangement is very simple. Make 
a stund, as shown in the sketch, to rnise 
the wheel from the floor. Block the front 
Wheel with a block on each side of the 
wheel one in front and one nt the renr, 
For the rear axle make n stand, A, anid 


This arrangement is suitable for. running 
a drill press, horse clipper, grindstone, lithe 
or emery wheel. 
— ———  —-—- 
Dwelling houses of hollow concrete blocks 
have been constructed by the San Pedro, 
los Angeles & Salt Lake К. К„Гог some of its 


section foremern Each house is provided 
with nm conerete cistern 

ME o o 
REMOVING OLD GEAR WHEELS FROM 


SHAFTS. 


Gear Wheels whieh lave been on the shaft 
a long while so that they are in a decaying 


a 


SUME уги 


Using а Motorcyele for Shop Power 


screw it fast to the floor. Make a small 
shaft, B, and fasten inm the emid of it n 20) 
tooth, lj-in. sprocket, C, / Have it flush. 
Make Journals or bearings, D. to bold the 
shuft and use collars, E, Ao keep it in. place. 
Set this directly under the large sprocket 
of the rear wheel of the motorcycle, fasten 
it there and get a? chain long enough to 
reach all the way around. Make the pulley, 
F, 6x3 or 4x3, of whatever speed desired, 
and put in place, Set the machine upstairs 
or down, as desired, and run the belt from 
the spark shaft to the line shaft. Fill the 
hievele tank, which holds 1 gal. of gasoline, 
sufficient for 100 miles’ run at a cost of 
about 14 cents, It is not necessary to keep 
gasoline In storage as when riding to anil 
from the shop one may have the tank filled 
at n store, The bieyele con be taken from 
its stand for use on the road in five minutes, 


condition mav be removed hy means of a 
rn Тїн up as shown in the sketch, 
Five-foot grar wheels with 9-in. hubs 


Removing Old Ge.r “heels 


which had been on a 6-in. shaft for 12 
years were removed in this way by C. J. 
Case of Troy, Pa. An old shaft, 414 In. in 
diameter and 6 ft. long was hung from the 
celling hy means of a rope. This served ns 
the ram and was propelled by four men. 
The wheels came off readily. 
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COMPASSES FOR METAL WORK. 


The compass shown at Fig. lean be made 
hy most any one out of sheet material, The 
бий кк has no locking device, as it depends 
on the tightness of the point to keep it In 


| 
| 


BJ 

E 

| Fin & Washer 

Fig. 1 Fig. 2 
position when in use, Use thicker material 
than is used for enlipers, says the Model En- 
gineer, London, aim harden and temper the 
points. Fig. 2 shows another useful form of 
compass which is not difficult to make. 
——————^——-—- — 


AN EASY WAY TO EMPTY AN OIL 
BARREL. 


For emptying of] from the barrel into the 
oll tank, the arrangement shown in. the 
sketch is highly recommended by a corre- 
spondent of the Engineers" Review. The 
device is operate by nir pressure. 

A short piece of 2-ln. pipe is fitted to a 
valve, and a nipple having the female side 
of a coupling sereweid to it, is fitted Into the 
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vnlve. A rubber hose is connected with a 
piece having the male part of the coupling 
screwed on it and this pipe is connected 
to the alr line, In the bung hole on the side 
of the barre] a pipe, proportional ко that 
it reaches up above the top of the tank and 
extends over so as to empty in through the 
round hole that is in the top of most tanks, 
is titted. 

When ready to empty a barrel of oil, it is 
rolied near the tank, stom] on end and n 
lole to receive the 2-In. pipe having the 
valve is [гей in it, the pipe is screwed 
in and the valve celosno tight "The barrel 
is then tipped down, the plug in the side 
removed, nnl the pipe which runs up the 
side of the tank is screwed in. This should 
fit tightly so there will be no leaking, The 
nir is then turned on, the pressure forces 
the off up into the tank and the barrel is 
emptied in a short time. 

It mizht be possible to work this scheme 
with water pressure, but unless there were 
some effielent means of draining the bottom 
of the tank, the little water that would be 
apt to eollect there would enuse the tank 


to rust. 
— i p 


AGING OAK WITH AMMONIA FUMES. 


Strong ammonin fumes may be nsed for 
aging oak savs the Manual Training Magi- 
zine. Place the piece to be fumed, with an 
eynporating dish containing concentrated 
ammonia, in n box and close It airtight, 
Leave for 12 hours and finish with a wax 
polish, applying first a thin coat of paraffine 
Ой and then rubbing with a pomade of pre- 
pared wax made as follows: Two ounces 
cach of yellow and white beeswax hented 


over a slow fire in a clean vessel (acate 
wire is good) until melted. Add 4 ox, tmr- 
pentine nnd stir till entirely cool, Keep the 


turpentine away from the fire, This will 
give the oak а Instrous brown color, and 
nicking will not expose n different surface. 
as the ammonia fumes penetrate to n Con- 
siderable depth. 
i onm —— 
PREPARING BORAX FOR USE IN 
WELDING STEEL. 


Put 1 1b. of borax in an old iron kettle 
and set it over the forge fire and cook it 
thcroughly. Keep stirring slowly after the 
borax is all melted and until it resembles 
popcorn, There will be about three times 
the original quantity, and it will co farther 
and do its work better—Contributed br 
Wm. Raymond, New Sharon, Iowa. 
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HOW TO MAKE A SUBSTANTIAL FORGE. 


The farmer or other person in a remote 
Place who wishes to become his own black- 
smith can make a cheap and substantial 
forge in one day, after the following 
method: 

Make a square box of S-in. board, 2 ft. 


A Home-Made Forge 


on the sides, amd place legs of convenient 
length inside the corners. Nail п solil floor 
on the bottom of the box. In a 2-in. iron 
pipe, 30 In. long, drill about a dozen у. 
holes in a small circle near the center. Pass 
the pipe through snug holes cut im two op- 
posite sides of the box, leating JH protrude 
2 in. on either side. If one end of the pipe 
is thresded, screw it into fan before run- 
ning through tlie Dox, 

Make conerete of Portland cement, one 
part, samil three parts andy mix with 
enonzgh water to make И АОС ihe right eot- 
&ixtenev.  Tamp the conereté into the box 
above aml below dhe pipe, leaving the top 
sloping toward the holes jin the pipe, Put 


п heavy 4-in. viz aurennd the holes aml 
cement it in, A quay in the outer emil of 


the pipe allows aslhes/ to be blown out when 
ПЕЧКЕ, 

The fan sheuhL be about 6 in. wide anil 
18 in, in diameter, with iron or hard maple 
boxes nnd a 2-in. pullev. Mount the fan 
on the same honrd that forme the bottom 
of 4he ему box, for rlzilitv. . hood marv 
1н» жарт over the bearth sm conneet- 
ч! {о the forge buck. by a sirip of sheet 
irm; When the ement has harndemel, i 
durable fireproof forge is the result, — 
уН heat ean be obtain in ome ТИЙЇЇ 
with this onttt.—Contributed byr Muron 
Tombaugh, Streator, TI. 
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A GERMAN METHOD ОЕ CLEANING МА- 
CHINERY. 


The use of blotting ‘paper for cleaning 
machinery in many of the large shops In 
Germany has been found very effective and 
economies. The German workman former- 
lv used on an average 2500. grams. of cot- 
ton waste, one new sponging eloth 
and one or two renovated ones per 
week; now he is supplied with 150 
grams of cotton waste and eight 
to ten sheets of blotting paper, at 
à cost of two anl a half cents, in- 
Steal of six aml a quarter cents, 
as formerly, ~The paper is, there- 
fore, not only cheaper, but does not 
soil the engine with fiber and dust, 
like sponge cloth and woolen waste, 
Which was used, besides being oth- 
erwise preferable even to cotton 
waste, It has the udvantage of 
being less combustible than other 
Cleaning materinis, and safer in 
another war: by eliminating the 
Chances of having the hand drawn 
into moving machinery while in 
process of cleaning. 
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ARCH IN SIDE WALLS OF FURNACE. 


The constant repairing of side walls of 
the furnace of externally fred boilers is ñ 
hig item of expense, An areh in the side 


wall, spanning the entire length of the 
grates, Will sive the eost of tts installation 


шапу times in п year, savs а correspondent 
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Arch in Side Walle of Furnace 


of. the Маб Enzineer, When the fire 
briek sre burnt out amd must be replaced, 
only the brick beneath the arehli need be. re- 
mover, amd the upper part need. not Due. in- 
ierfered with. Each enzineer. must deter- 
mine the height of the агер required in his 
individual case, 
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GRINDING ATTACHMENT FOR А LATHE. 


A grinding attachment, intended for short 
work and interunl grinding, which does 
away with an overliesd drum with belt and 
hangers and which cin be put on and taken 
off n lathe in n few moments is described 
by ns eorrespondent of the American Aa- 
chinist. 


"a | Le 
EI. IEAJ II 


APE TECTA 


www.VintageMagazinesOn-DVD.com 


POPULAR MECHANICS. 


HOW TO MAKE TRACING PAPER. 


Tracing paper for use with either pen or 
ink may be made by brushing a solution, 
consisting of one part of castor oll in two 
parts of methrlated spirits (poisonous), 
over one side of some good thin printing 
paper. Hlot off and hang up to dry, after 
which it is ready for use. 


Grinding Artachment for а Lathe 


The shnft, 1D, bes а spline, so that the 
drum, A, which is provided with set screws 
to fasten it, can be slid to any position over 
the lathe bed, The shaft boxes, C, are self- 
adjusting and enn be raised to take up the 
slack of the belt, F, and then secured hy 
the collars, D. The upper portion of the 
stanehion, E, is hinge so that othe shaft 
aml drum mav be swung to eonform to tlie 
different angles in whieh the grinder is 
used, and thereby causes a Ait belt to run 
better on the driving pulley of the erimler. 
BilK tibbin is used for high-speed Тя, 
Апу simple for of zrimder eun be fastened 
to the tool block of the lathe and belted to 
the drum, A. The stanchions are fitted to 
the slides of the Inthe and held by a bolt 
that screws into a3 flat piece placed under 
the inside projections of the lathe hed. 

The belt, F, must be connected so it can 
be геп put together or taken apart. A 
steel belt. look fasiened to one end of the 
belt may be used successfully with holes 
punched in the other end, so that the looks 
when Slightly bent will enter and stay as 
well as when clinched. 


REPAIRING A WORN-OUT DRILL SOCKET. 

There js an old and easy method of re- 
pairing a worn-out drill socket which may 
not be known to some, and whieh will be 
миин of реи" benefit in repalring 
morse taper shanks, Which in time become 


Repair for W'orn-Out Drill Sockot 


worn so that the tang will no longer hold. 
By drilling out and tapping at the bottom 
of the slot a piece may be serewed in and 
squared out again, thus making the socket 
as good as new. By drilling froin cach side 
awl tapping, a plug may be wade п very 
tight fit, thus avoiling any chance of work- 
ing loose,—Contributed by A. C. Eggleston, 
EL n 

The 1905 edition of Shop Notes just out; 

200 pages; 240 illustrations; only 50 cents. 
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SUBSTITUTE FOR А ааа 

А filer who =] sone full-swige mning 
elger saws to Ht, but had no swage-shaper, 
used a side file instead amd put the sume 


f sai COW беглый oer 
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A GOOD METHOD FOR ATTACHING LINE 
WIRES TO ROCK. 


Telephone Hanes must often pass in n ele: 
euitous and lengthy route in imountainous 


S 


Сри Ере EEs 


LEATWER DE TAGID 


p PSTRER iN PIACI 


Swoage-Shaper Substitute 


bevel on ench tooth 1n n minner which was 
both ingenious nnd efficient. 

In a small piece of leather belting, Wearly 
Moin, thick, be cut a slot so that it could be 
slipped over the end of à 10-in. file. He held 
the file on an emery wheel and ground off 
the sharp corners so they would not serateh 


the saw, Then by resting the leather on 
the saw plate, it gave him a bevel back 
from the face of the tooth amd also from 


the extreme cutting edge towards the eve 
of the saw, This gave a tooth with the 
cutting edge the widest. By the ald of in 
age he filed until the swage just touched 
the gage and ко made all teeth the sime 
spread. The saws so made worked nicely 
and cut smoothly, says n correspondent of 


countries, because of no convenient means 
of attaching wires to rock, A correspondent 
of the Americam Teleplione Journal describes 
a goud rock füxture for this purpose. 

A plece of Strap iron, 14 in, by 1!4 in. and 
tapered slightly wt one end is split in the 
center ofethe tapered end as shown at A 
in the drawing. A hole 4 in, deep is then 
drilled in the rock, amd п wedge, like B In 
the sketch (previously made), is placed in 
the split endl of the iron rod and the rod is 
then «driven into the hole drilled in the rock, 
went. It is practically impossible to witli- 
draw п rod put in in this way as the two 
fingers of the rod spread apart as it Is driven 
against the wedge, nnd the effect of an ex- 
pansion bolt is produced. 


Fixture for Hoch 


the Wood: Worker, but the method is rec- 
ommended ouly/ for emergencies: when a1 
s«wiaizesshaper enaanot De dud. 
т Á —  vs1— 
lu a new elock for i siek mom, ain ebeetrie 
limp is urranged behind. the dial, amd when 
the invalid presses a button, the shadow of 
the hours and hands, greatly magnified, is 
thrown on the ceiling where he cain see it 
without turning his hend. 


The sketch shows this scheme applled to 
i vertical rock at D, the two rods or straps 
bheing bolteld together, amd applied to the 
under side of i rocky ledge at E. In each 
mise, tha insulators ire serewed to steel pins, 
which are gRerewed to the iron strips. 

———— O ipi — 

A hot pin max be cooled by pouring a linlf 
Lenspoonful of aqua ammonia in the oll eup 
with the oil. 
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HGW TO MAKE A FOUR-EYE MAST BAND. 


On all ship vards and masts and on der- 
ricks, also, bands having a3 number of eyes 
nre nse, the number being determined by 
the circumference of the mast. The pur- 
pose of the band is to strengthen the mast 


Fig. i—Jump and btamp Block 


and to equalize the strain on it when lift- 
ine weights On one eve (on a bont the eye 
pointing toward the bow) is hung the boom 
or spar for lifting the weights, and to each 
of the others is fastened a wire stay #80 
that each pulls against the other and eauses 
a down pressure instend of a side pressure, 
says the American Blacksmith. 

To make such a haml having four eres, 
first determine what the ичте, at 
the ban’! should be. Suppose tle mast is 
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16 in. diameter and the iron for the band 4 
in. wide and it% in. thick. To the 16 in. 
(diameter) add 1!5 in. (thickness of iron) 
which gives 1715. Multiplying this by 31-7 
gives 55 in. ns the required circumference, 
This divided by the number of eyes to һе 
used (4) gives 1374 in. as the distance from 
center to center of jumps. 

Mark the center in a bar of iron 60 in. 
long, as at Н, Fig. 2, and measure half the 
distance there is to he between jumps, or 
6 Inm, at one side of the center, aml upset 
well as at А, Fig. 2. Drive the fuller down 
into this upset portion well, simil ly split- 
ting with «a hot chisel amd fullering with a 
sharp fuller. gradually shape as shown st 
B. Measure for cach Jump from the first 
one made amd make the other three in the 
ки Wair, 

Нате ready the four jumps as shown at 
C, Fis, 1. Пелі one of the jumps and a 
portion of the har into which it is to zo 
to s cowl red beat, set the bar on its ede 
and drive the jump into place, Hamner 
and searf down. wel as at D, Fig. 2. Place 
in thé fire, put a thin shell over it, and 
slowly heat, being careful not to burn it. 
When Pids Лао, put it in the stump block, 
E, Filz: 1, Aml drive down well. Knock tlie 
ship block off, finish the edges and cham- 
fer between Y and Æ. Put a Jump on nt 
Poet nnd X. 

The band should be first bent at eacli 
jump, ns nt F. so the jump will not teur it 
when bending to n circle. Measure off the 
eireumferenee ns at G and I, Fig, 2, паа 
the thickness of the iron for welding nnd 
bend and weld. To work the eyes In the 


Fig, 2—How tha Jumps are Placed on the Band 
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jumps, use a round punch, flattened at the 
point, which will swell out in the iron 
when punching. Round the eyes with an 
eve-bolt fuller and swage. The finished 
band is shown at K and L, Fig, 3. 


Top dtd Side Views of Finighod Mast Hand 


This makes a nent solid job, with Jumps 
that will not tear ont or loosen either while 
bending the band or punching the eres in 
them. 

РНР ЧЕНЕ 


HOW TO LETTER ON ТІМ. 


Draw the letters and ornaments upon m 
smooth, thin piece of light brown paper one 
half ineh larger than th» sign, usinga bend 
pencil] and making the characters negativ and 
precisely, Rub whiting over the back of 
the paper, a nent coating, and pliee the whit- 
ing side directly upon the [uec of the tin. 
Remove both to a drawing table йи tack 
Hrmiy in place throngh the narzin;of paper. 
(o over all the letters, ete; with a drneer, or 
other sharp. point; this will leave a white 
line on the tin, so transferring the patteri, 
пн] it is then ready for litine Ко sige, or 
for finishing In any other way desired, When 
nll is thronzi. save the Master Painter, rub 


off acehicntal spots of Атан with n pail 
of cotton. 

О з шыш кы 
HOW TO REMOVE, FILM FROM A SPOILED 


NEGATIVE. 

Hold dhe plate over à pan of boiling water 
[or Peay seennmis, bein very earerful not to 
melt the film, until the film slips bx. the 
pressure of the thumb, Tt if fails to come 
easily. lol asain aver the steam. 
the simplest methai sivs the Photo- Reneon, 


This is 
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INSULATING WIRES FROM TREES. 

The following method of insulating wires 
from trees comes hizhly recommended from 
one who has had consideruble experience in 
line work. 

To eneh end of a piece of Моб апше, 
lhard4siriwn wire, 3 or 4 ft. long fasten a 
glass insulator, first knocking the end of the 
Insulator out with п piece of iron so that 
there is a hole clear through. Por a 1,000- 
vaolt-enrrent nse but one insulator on ench 
end of this wire, but where for 2,000 volts 
lise nismlatores on eael end, “Twist the wires 
on the insulators securely, 

Fasten this wire to the limb or any part 
of the tree azffeeted Wy the line wire by 
means of ләр of гелет leather nailed 
to the limb aul liege enough for the wire 
to pass throush freely. 

Put the dine wire through the groove of 
the insulater on one end of the still wire, 
loop ib leosely acress under the limb so 


Indulating Wires from Trees 


that it touches no part of the tree, amd fas- 
ten it at the other side to the insulator on 
the other еп of the still wire. 
affords excellent insulation in wet 
weather aml is just ns safe then as nny 
other put ef a шин] line.—Contributed hy 
Weh Catlin, Glen. Ellyn, TI, 

— a —— — — 

A GOOD BROWN FOR VEHICLES. 


Thig 


brow olor for vehnieles is ol 
using fiudlan ml anl black for 
the first eost, and black rubbing varnish 
Charged with  vermilion for the second. 
Purnt umber and burnt stenna in propor- 
tions de taste wil give s warmer brown, 
ABl a little white if teo dark, or burnt wind 
rows mber imm equal parts. Make the first 
(usd Aat, аг the swanu] ewlopreamd-varnishs, 

Froni John L. Whiting & Sows book, “Wind 
Else to 130," 


А чим] 
tained hy 


Popular Mechanics mailed monthly, postage prepaid, to 


any address in the world, $1 per year 
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ABUSE OF TWIST DRILLS. 
Before proceeding with this article I wish 
to state that I look at all things from а 
proprietors polnt of view, Therefore, 1 
want to tell Just how our drill case ap- 
peared to me. I believe I am safe in say- 
Ing that twist drills receive more abuse 
than any tool about the shop, and when a 
man is compelled to buy them he is inter- 
ested in the care they receive. They are 
run at all speeds, and in case of a hurry: 
up job, I have seen the fire fly. The pres- 
sure applied to them varies according to the 
strength in the operators arms, which cov- 
ers a wide range, from 50 lbs. up to and 
including a ton, or whatever he is capable 


Fig. І. 
of pulling on a lever and twisting on a hand 
Wheel, 

Judging from the looks of our drill case, 
they have been used as punches, but they 
did not give as good service as the holler 


Fig 2. 


punches did, The paint of the drill looked 
like Fig. L Worn off to about one-half size, 
the couse being too hich speed. If one of 
the boys beconies a little excited, be imme- 
diately declares war against the small tools. 
The twist drill, of course, bears the brunt 
of the attack. The weapon used is an 
emery wheel, which is very destructive to 
the drill when the boys get excited. As E 
viewed our drill case I thought of the old 
story of John and the pants which he 
brought home on Saturday evening to wear 
ihe following Sunday morning. Finding 
them 2 in. too long, he instructed his 
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mother to cut off 2 in. Fearing she would 
forget, he instructed his sister, also fearing 
that she, too, might forget, he Instructed 
his grandmother likewise, It so happened 
that the mother, sister and grandmother 
had good memories. And they each cut off 
2 in. Johns pants reached the high water 
mark the following Sunday morning. Мо 
it is with the twist drill. Frank uses a drill 
and wears the outer points of the cutting 
edge off in a rounding shape (А, Fig. 2); 
Bill grinds the rounding points off without 
grinding the point (E, Fig. 2); making the 
angle that of B; Bill also wears the outer 
points off: Frank again grinds after ТИП 
without grinding the point, E, making the 
пп е that of C. This is repeated, each 
grinding after the other the dull outer edge 
without grinding the point, until the angle, 
D, is reached. <А this stage the honor of 
being n first-class contitersink is bestowed 
upon the drill. The angle, like John's pants, 
has reached high. water mark.—Paul 85. 
Baker, Muscatine, down. 
— ———— 


WINE COLOR FOR VEHICLES. 


A коой "wine color" paint for vehicles is 
made by adding a little vermilion to cnr- 
riage part lake. Use a standard grade, and 
one evät of this and a cout of color-and- 
varnish will corer without any ground.— 
John L. Whiting & Sons’ Book, “What Else 
to/ Do.” 

—————5 o 


HOW TO HARDEN A STILLSON WRENCH. 


The easiest method of hardening a Still- 
sm wrench is to take the jaws out, anneal 
them and file them sharp. Then heat the 
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jaws red and lay some nitrate of potash 


on the jaws and teeth zs at A in the sketeh 
and plunge into water, A correspondent of 
the Blacksmith and Wheelwright says he 
has had jaws tempered in this way for 
Years, and bas never experienced difficulty 
in getting the rizht temper. 
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TO PROTECT A MOTOR FROM DUST. 
. То protect a motor from dust, which is 
sure to be present even where a fan sys- 
tem is used for carrying it away, a galvan- 
ized iron cover, A, Pig. 1, made to At the 


МЫК TO ATMIDAPHEIGSGE 


Fig. 1 


motor frame snugly and fastened rigidly 
to the frame, Is satisfactory, says à corre- 
spondent of the Engineer. Access to the 
commutator and brushes is afforded by a 
hinged cover, B, and sparking may be de- 
tected, without opening the casing, through 
а peek-hole, D, about 4 in. square and cov- 
ered with mien. 

A jet of nir, supplied by the siphon or 
jet blower shown in Fig. 2, and which is 
operated by compressed air, is kept blow- 


OPEN TO ATMOSPHERE 


xs 


Fig. 2 


ing in at C, and the air forces its war out 

through the openings and cracks at the top 

and sides of the machine, This jet of air 

allows no dust or grit to settle upon the 

motor and keeps the machine cool, also. 
— ———————— 

The eolor of common mahogany may be 
improved hy opplvinz a solution of potassium 
hydrate; or lve, to the surface. To deter- 
mine the required strength of the solution 
test on n piece of waste stock of the sume 
kind before applying. FIN with a dark paste 
wood-filler, varnish and polish with shellac. 


odd 


READY REFERENCE METRIC CONVER- 
SION TABLE. 


C, Н. Aicolet, of La Salle, Ill., sends to 
Engineering News the table which we print 
below, and regarding which he says: 

I send herewith on excellent little. con- 
verBion table which has had а place in my 
pocket note-book for many years and has 
proven very useful. It is sent to уоп with 
the belief that it may be appreciated by 
other engineers, The arrangement of the 
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tilde is capeciniiy commendable, as the en- 
tire conversion process Is at once Apparent, 
thus: 
M = (millimeters) * 03937 = I (inches) or, 

reversing, 
І (inches) = 25.4 = M (millimeters). 

—— $e es 
TO PROTECT LABELS ON BOTTLES. 


To protect labels on bottles so that they 
wil adhere for xeurs amd not be а 
by elds or dampness first give them n cout- 
ing of size, amd then n coating of gelatine. 
prepared by swelling a little cooking gela- 
tine in cold water and making it fuid ly 
placing the vessel containing it In a dish of 
nearly boiling water. Allow the gelatine 
eouting to dry nnd then apply à single cont of 
‘church’ or “ok” varnish which will dry 
in a few hours, and affords better prote- 
tion to the dabels than other quick-drying 
varnishes. The Plhoto-Beneon says that the 
labels on bottles in chemical laboratories are 
protected in this wav. 
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PUNCHING STRUCTURAL STEEL FOR 
LOCOMOTIVE TENDERS. 

Structural steel shapes, chiefly channels 
and I-heams, are used in the construction 
of locomotive фео, and many methods 
are used in the various shops for punch- 
ing these rolled shapes, sors Railway and 
Locomotive Engineering. Most of these 


Punehing I-Bearms 


methods nre very dificult of exeention na 
an attempt is made to do the punching so 
that the axes of the holes shall be parallel 
with the web of the rolled sections. 

[п one raibwav shop à — much simpler 
method of punching without reference te 
the parallel idea. so far ns the axes of the 
holes is concerned, is used. The bevel side 
of the flange is laid flat on the die and tlie 
descending punch encounters the upper sur- 
free of the fange at on angle, This method 
of punehing eauseg the holes (o Inn» as thay 
мүн" in the illustration, |. X. ramer., when 
ran through before rivets are applied, some- 
what modifies the angle at which the hole 
is рите, but the rivets when driven are 
nof. straizhi; the important point, hinwever, 
ix that the holes olathe Tei sil the plate 
are absolutely ir resister, amd as the rivet 
is made to fil both holes, and as there is 
no vestize of a shoulder nt the point of 
unron, the hemline of the axis of the rivet 
Ix not fliangzhit important. In fiet, n certain 
итак elinni for it, and that is thint 
ilie bent. rivet bessens the strain on the rivet 
lude, atul tbe punehingz eum dw doge with- 
out итрина сыч] supports. or 
apatites Л Тае the steel bbws or 
Їйїнїн in phie. A shearinz puneh is not 
necessary, but the face of the puel ял 
be fat or slighily hollow, and not rounded, 
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TO MAKE CASEIN COLD WATER PAINT. 


Either of the following formulae for mak- 
ing casein coll water paint is recommended 
by the Master Painter: 

lor interior use—10 Ih. pure casein, 115 1h. 
swin ash, D5 per cent; NS!5 lb. plaster of 
paris or whiting, 

For exterior use— th. pure casein, 4 Ih. 
pulverized nir-slnked line, “ lh. silica, 8614 
Ib. plaster paris or whiting. 


с— ж» —— 
HOW ТО МАКЕ AN ALCOHOL BURNER. 


[P EE 


An nleohel burner which is mneh safer 
than n gasoline torch for soldering and other 
purposes may be made at home. The one 
shown here was devised by a correspondent 
of Machinery, who Sars, that while the 
fame cannot be focused to a small point, 
the burner is very handy for drawing the 
temper in broken tips, 

To make the burner take the bottom of an 
oil ean, stuff it full of waste, and solder in 
the brass tubes, А and C. Draw candle- 
wicking through these tubes, as shown. At 
the gop end of tube, A, tit another tube, В, 
mnd drive A into an opening nt E. Нате n 


bole at F, plugged with a cork, for refilling. 
Ееее a blowpipe into permanent position. 
the small end being near central to the 


apen end to tube, B, 


serves algo as п handle 
to held the burner, 


CANÜLE J 
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To start this tered, Baht. ihe лете in 
tuto ©) whieh will leat tube Н. The aleu- 
hol gathered at E will form n sas immed. 
ately: the gas ignites amd comes ont of botli 
снн of DB, whenu the air is forced Into and 
through the blowpipe the fame will come 
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from thé opposite end of the blowpipe. The 

fame is very green in color and somewhat 

better than the flame from a gasoline torch. 
onn i 


THREADING AN ELL. 


ЕЕ. а а) 


In removing an old hot water tank havt- 
ing 115-01. connections and replacing it with 
а larger tank having 2-in. connections, a 
correspondent of the Metal Worker, who had 
no fittings of any kind larger than 1!5-in. 
on hand, but had a 2-in. die nml stock nni 
vise müde cool connection by threading an 


Fig. 1. 


Bieihod of Threading An ЕШ 


ell, To apply this kink under similar condi- 
Hons, proceed as follows: 

start a 1l%-in. beaded malleable iron. ell 
on one end of a plece of pipe about two or 
three threads, Take the faceplate (out of 
the stock and put in the 2-in. die, reversed 
from the ordinary position, Slip the pipe 
through the dies and guide until the ell 
strikes the die. Then grip the pipe tightly 
in the vise, close to the guide; put a piece 
of pipe over the handle of. the stock, #0 As 
to reach to the floor and prevent the stock 
from turning. Inte the other end of the 
bended ell screw. a piece of 11ó-in. pipe 2 or 
3 ft. long. Then everything is rendy to 
start the work and In a very few minutes a 
2 x 114 in. street ell can be produced, as the 
operation will thread the bend on the outside 
of the ell. 

Fig. 1 shows the method of working. The 
screwing up of the ell on the threaded pipe 
feeds or forces it into the 2-in. die and re- 
sults In a thread being cut on the outside 
of the bear, so that it ean be serewed into 
any 2-in. fitting. Another advantage that 
this manufactured ell has when it ів com- 


045 


pleted is that it is threaded on the inside во 
as do receive the delivery tube or pipe, as 
shown in Fig. 2, to conduct the cold water 
to the bottom of the boiler. 

The table below shows what sizes of pipe 


GÖLE SUPPLY 


Fig. 2. El Threaded on Outside 


for different fittings wow on the market can 
he threaded: 


14-ineh bended) fitting can 
2-ineh pipe. 
l'4-ineh not. adapted 


he thrended to fit 


for any standard size. 


l-ineh piain fitting can be threwled to 
114-Iueh pipe, 

W-ineh plain; fitting can be threaded to Hit 
l-ineh pipe. 

i&.Ineh plain fitting can be threaded to fit 
Minii plpe. | 

аен. plain fitting can be threaded to fit 
Мей plpe. 


Padre le plain fitting сап be threaded to t 


паа pipe. 
———— a 
WRENCH FOR REMOVING VALVES FROM 
PUMPS. 


Any size pipe ean be used as a wrench 
for this purpose by taking a hack saw and 
sawing slots in it to fit the bridging on the 
pump valve, Such a wrench is easily made 
a TO FIT VALVE 


gm E шейге" mad pas р “==. 


шна ЕЕЕ 


Novel Wrench 


with but few tools, Valves that have been 
in pumps for years I have removed in this 
way with а 3-in. pipe—Contributed by W. 
J. Catlin, Superintendent Electric Light and 
Water Works, Glen Ellyn, 11. 
——— 

For lubricating Journals, a compound con- 
sisting of one part fine plumbago and eight 
parts Albany grease is good. 

e—a 

Al the articles appearing in this depart- 
ment are reprinted in book form nt the end 
of the year, Price 50 cents postpaid, 
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TABLE OF KILOWATT-HOUR COSTS. 


It is frequently necessary to reduce. КИ 
watt costs per year to kilowatt-hour costs, 
or vice veran, aml to alo so entails ealcula- 
tions that though simple are irksome, says 
п correspondent in Journal of Electricity, 
Power and Gas. Such costs, of course, de- 
pend upon the hours of daily service ren- 
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dered, and in nscertalning them it has been 
found convenient to reduce them to n tabu. 
lated form for ready reference, when they 
nppear ns follows for daily services amount- 
ing to ten, twenty-one and twenty-four 
hours respectively: 

———— e 


SIMPLE METHOD OF PRESERVING ARTI- 
CLES FOR REFERENCE. 


Articles, pamphlets and old catalogs which 
one may desire to keep for reference may 
be preserved in convenient form in the fol- 
lowing manner: 

Select an old out-of-date catalog of коо 
size and having board covers, Strip the 
covers from the contents and eut off the 
flexible hack up to the point where the stiff 
boards nre glued to it, About *% in. from 
the back edge of the cover and from the in- 
fide cut the board cover nearly through 
lengthwise, as in Fig. 2, so that the back 
may be broken. This cut line may be made 
to net as a hinge by bending the cover over 
n straight table edge, the flexible binding 
holding the ports of broken board together. 
Put in such papers as it is desired to 
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preserve, with brasa pamphlet ping (Fig. 1). 
running the pins through the loose pages nnd 
the hinge pieces, Fig. 3. The pamphlet pins 


iad 
Preserving Articles for Reforence 


сові about 20 cents per 100. Smooth holes 
may be made through the pamplilet and 
hinder by the use of a belt punch like the 
one shown at Fig. 4, savs the Metal Worker; 
this tool costs about 20 cents. If wished an 
index sheet may be bound in with papers, 
and the covers of the hook may be labeled. 
i ee  — —— 
CONCRETE ANVIL BLOCKS. 

The difficulty of holding the anvil secure 
on the block is solved by the use of a con- 
crete block, such os that shown in the Hus- 
tration, 

To make such a block, encase concrete, 
made of crushed stone and cement, in a 
rectangular box made of *?j-in. cast iron, 18 
in. high and having n base 14x18 in. taper- 
ing to 8x10 in. at the top, The inside mens- 
urement at the top should be just 1 in. 
larger than the base of the anvil, which 
rests on the concrete 2 in. below the top 


ope НОЕ Та Rui eme lus 
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of the casting. On each side of the anvil 
(front and back) embed п bolt and mt 
iu the concrete to n depth of 3 in, allow- 
ing the nut to project upward. nearly to 
the top of the casting and about 1 in. above 
the concrete, Pour melted lead on top of 
the concrete, until ihe space (2 in. deep) 
between the base of the anvil and the top 
of the casting is filled. The nut of the bolt 
and the taper of the casting will hold the 
lend to the cement. 

The cost of mounting anvils in this way is 
very little, says a correspondent of Machin- 
ery, and the nolse and vibrations when the 
anvil is struck are done away with. It 
takes the poetry out of the ringing blows of 
Ше blaeksmith's hammer, but will be found 
п most convenlent arrangement, especially 


for colleges. 
oo i — — ——— 


HOW TO MAKE A SMALL STORAGE 
BATTERY. 


Procure an old battery jar about 6 in. 
high by 4 in. in diameter, and a plece of 
sheet lend 3 ft. long and 7 in. wide, The 
lead may be obtained at any hardware store 
or Plumber's, Cut the lead exactly in half, 
making two pieces 18 in. long and 7 in. 
wide, Remove ns strip 1 in, wide and 17 
in. long from each of the ploutes, leaving 
them 6 in. wide, with a lug at one end 
for connections. Cut an old piece of бога 
or rope !4 in. in diameter, into four pieces, 
each 18 in. long. This is for insulating the 
plates from each other when ready to 
charge, 

Lay two lengths of the rope Across one 
of the plates, about 4 In. apart, and place 
the other plate upon the two cords, with the 
two remaining cords laid upon the second 
piate. Be careful to have the two lugs on 
the same side and at opposite ends. 

Get n piere of an old broomstick, and 
enarefullv wind the whole on the stick, mank- 
ing sure that at no point the lead plates 
come in contact with each other; otherwise, 
the battery will be short-circuited and will 
not receive n charge. It will be found that 
the coll fits into the jar neatly. The next 
step is te prepare the acidulated water, 
which can һе easily done by mixing 1 oz. 
of sulphurie acid with about 10 oz. of water. 
This is the right proportion, but about 
twice that amount must be used to fill the 
jar with two lead plates in it. 

The battery is now ready to charge, Either 
post may be marked plus, but they must 
not he changed after they have once been 
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charged. The first time the battery will lose 
Hs charge rapidly, but the second or third 
lime it is charged it will retain a current 
for quite à long time Two or three of these 
hutteries will lizht a small 2-candlepower 
electric lamp, or will run a large motor.— 
Contributed by E. H. Klipstein, East Orange, 
Sew Jersey, 
ЕЕЕ 
HOW ТО PREVENT MOISTURE IN SHOW 
WINDOWS, 

The device shown in the illustration is 
for securing ventilition in windows lighted 
hy gas in a way thet prevents moisture in 
the windows, япүз the Acetylene Journal, 

А simple 6-in. galvanized iron ceondnetor 


pipe is fitted tightly over the top of the 
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For Preventing Molsture in Hhow Windows 


lamp and extends upward and outward into 
the open air, and carries off the products of 
combustion, If more convenient, the pipe 
may connect with a chimney instead of pass- 
ing through the roof, The lamp is turned off 
"iul on by means of chains extending over 
pulleys to any convenient point. The lamp 
may he placed close to the ceiling во that it 
will not hang down in an unsightly position, 
nnd tt is Raid that trouble from either froat 
or moisture is entirely obviated by this 
menns. 
— € — 

Holes as smooth os glass may be obtained 
in long cast-iron tubes of large diameter, as 
15-in. for instance, if kerosene is used as a 
lubricant and, for boring, a “packed bit.” 
euch as is used for gun-boring. 

— ——— 

Only lead lined tanks with seame burned 
together instead of soldered should be used 
for pickling east iron in vitriol, The лен 
ruins gine and sokler in a short time, 
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HEAT RESISTING PAINTS. 


For painting ех pipes or ИТГ, 
the Paeitie Coast Gus. Association recur- 
mends the following paints as being able to 
witlistamd anything up to a red heat: 

арак, 4 Ibs.: graphite, 3 Ibs.: black 
oxide of manganese, 1 Mh: japan gold size, 
1 pint: turpentine, T.5 pints: aud boiled lin- 
кее oil, 1 pint, Powder the graphite nymi 
mix all the ingredients to à uniform consis- 
teney., Give CWwo наа, 

Or, black oxide of manganese, 2 Hs; graph- 
ite, 3 lbs.: and terra albas, 9 lbs Mix and 
pass through a fine sieve, then mix de rt- 
quired consistency with the followinz imli- 
pouml: Slit silieate, I0 parts: glucose, 
1 part; and water, 4 parts. 

ee 

HOW TO SUSTAIN A POLE ON ROCK. 


In line-bnilding in meonnutinons sections. 
it is often necessary to sustain teleplone 
poles on rock, «avs the American Telephone 
Journal, anl instead of the ordinary method 
of making a hole in the rock by binsting, 
Which takes a grent des] of time, is very 
dangerous zm] expensive, the ени illus- 
trated in tlie iecompaunying diazram is weed. 

All that is necessary is to drill five 114 
of 1'4-In. holes in the rock and set nn iron 
pin in each. A bole is bored in the butt of 
the pole and it is set on the central pin. 


Guy wires are run from the top of the pole: 


to the other pins, The iron plns nre secured 
in the rock bx pouring sulphur or Jend 
around them. An iron ferrule nround the 
hutt of the pole keeps it from splitting while 
being raised. 


This ia a grent Improvement on blasting, 
as dt ds ahnost impossible to blast n round 
hole ef small «Панчев, A blastil hule of 
xnfücient depth is funnel shaped, probably 
a or 4 fL. iu diameter at the top and taper- 
ing toward the bottoni, 

MEL e S 


DEVICE FOR SMOOTHING COMMUTATORS. 

A simple device mnch as shown in the 
sketch, is ver convenient inm smoothing 
commututors, lt consists of а block, Fig. 1, 


Fig. 1 Fig. 2 


of hardwood mode to fit the circle of the 
commnautator and dust as wide, nnd having 
^o, 00 sandpaper tacked to it. The sand- 
paper is put on with pointed pins at D, Fig. 
2. and has little flat springs, E and F, to hold 
it down on the pins. These pins have an 
tdyvanture over hicks, says a correspondent 
of the Engineers’ Review, in that old paper 
mar le removed and replaced with new more 
ensilv. A handle on the block keeps the 
fingers from getting eaught in the dyvnanios, 
= 


In working with aluminum the best Iubri- 
eant for the machine operation of milling i8 


erude oll; for drilling, kerosene, and for 
turning, plenty of soap water, 


Bustainiog à Pole on Hook 
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SIMPLE ANTI-HUM DEVICE. 


l'esrsons annoyed by the humming of tele- 
phone wires may prevent the humming by 
using a piece of Мо, 14 insulated weather- 
proof wire, either iron or copper, from the 
pole to the house.—Contributed by E. H. 
Umdenstork, Osage City, Kan. 

— a 
A SIMPLE RIG FOR WINDING COIL 
SPRINGS. 

In the rig for winding coll springs shown 
here, the hooked or bent end of the spring Is 
made first, as in Fig. 1. Fig. 2 shows the 
front elevation of the coiling block, and Fig. 
4 the end elevation, the portion at A being 
rounded off to the same radius as the hooked 
end of the spring, A pan of the coiling 
“ашр is shown at Fig. 4 and an elevation 
of it at Fig. 5. 

To wind a spring with this apparatus, cut 
aff the required length of wire. grip the coil- 
mæ block in the vise and insert the wire in 
the Моск at the hole, B, aml bend over the 
radius, A. Put the slot In the eollinz clamp 
over the coiling pin, C, of the coiling block 
ind, by means of the winged nut on top, 
grip the loose end of the wire, in the groove, 
D, eut in tlie bolt heni. 

Wind the coiling clamp around the pin, C, 
the requisite number of times. keeping the 
wire tight and even. Then slacken the wing 
nut and the spring will ease enough to allow 
the end to be pulled out of the hole, Toke 
off the spring and make the eye in the oppo- 
site end by menus of the two pegs shown at 
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top of C. Fig. 6 shows the manner of mak- 
ing the eve. Use pliers to finish the end. 

A correspondent of the American Miachin- 
ist Who describes this riz, says le uses 16- 
ише wire, 20 in. in each spring of & coils, 
and that a boy can make 25 springs per 
hour in this way. 

— — cc 
LUBRICANTS FOR GASOLINE PUMPS. 
Nearly all oils are absorbed. by gasoline 

and for that reason the hempoor string used 
iu the stuffing box of gasoline pumps must 
he kept moist with some liquid or semi- 
liquid substance whieh gasoline docs not act 
шүк. 

“There are two suth substances,” says 
Gas Power: “one Js common soap anml the 
other glycerine First sonk the string or 
packing With glycerine, then screw it down 
in the stuffinz box and the joint will keep 
пик for a long while, If castile or laun- 
Оа" soup is handier than the zlveerine, wax 
the string thoroughiy nnd the results will 
be- almost as good as with glreerine. 

— — mcm 

LIQUID FOR ETCHING ON STEEL. 


Either for biting deeply into the metal 
or for producing a beautiful frosted nppenr- 
ince on the surface, the following liquid for 
“tehing on steel may be nsed: 

mulphurie acid. 1 ox.; alum, 14 oz: salt, 
М, tenspoonful; vinegar, 1 gill: nitric acid, 
20 drops. 

The effect produced: depends upon 
time the Пуш is allowed to act, 


the 


“1 


Hig For Celling Bprings 
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MARQUETRY WOOD STAINS. 


Wood stains are now used largely in mar 
quetry work instead of, as of old, inlaying 
the article of furniture to be ornamented 
with thousands of small pieces of veneer 
of various colors and sizes. The old pro- 
cess was slow and tedious, the new requires 
about one-fourth the time. The Decorators’ 
Gasette gives some reliable formulae for 
these stains, which have hitherto been 
known only to manufacturers. They are as 
follows: 

EBONY. 
б gals. water. 
6 lbs, ground garnet shellac. 
3 lbs. ground borax. 
1 lb. water ebony А. 
WALNUT. 
5 gals, water. 
5 lbs. ground garnet shellac. 
215 lbs. ground borax, 
215 Ibs. Scotch soda, 
15 ozs. water walnut А. 
OAK. 
6 gals, water. 
6 Ibs. ground orange shellac. 
3 lbs. ground borax. 
1614 oz, water oak. 
PINE, 
8 cals. water, 
8 Ibs. ground bleached shellac. 
4 lbs. ground borax, 
12 oz. water pine, 
SATINWOOD. 
b gals, water. 
5 lbs, ground bleached shellac. 
21, lbs. ground borax. 
15 ozs, water satinwool. 
MAHOGANY, 
6 cals. water, 
6 Ibs. ground orange shellac. 
3 lbs. ground bora. 
18 ozs, water mahogany 10.522. 


CABLE SEWING 
ENOTS. 

The illustration shows п 
number of knots used in 
gewing enbles, In each it- 
stance A is the needle end 
of the cord пша DB. is the 
short end. The "sewing" 
of the "form," says the 
American Telephone Tour- 
nal, is done with a needle. 


Every lineman should 
know how to sew these 
knots, 


капі for zlue. 


GREEN. 

6 gals. water, 

6 lbs, ground garnet shellac, 

4 lbs. ground borax. 

12 ozs. pure green Р. G. M. 

ROSEWOOD. 

5 gals. water. 

5 lbs. ground garnet shellac, 

214 lbs, ground borax, 

114 Ibs. water rosewood, 

Directions for Mixing.—Put shellac гапа 
horax into the water, and boll until dis- 
solved, and while still very hot, pour this 
over the staining color, but never boil up 
the colors to dissolve them, or they may be 
destroyed by the heat. Stir up well, and 
strain carefully when cold. Then bottle for 
use, 

These directions npply to all the formu- 
lae, unless specified otherwise, 


——— Д — — 


HOW TO MAKE LIME WHITEWASH. 


Slack stone lime, not alr-slacked, in hot 
Water, keep stirring and use sufficient water 
to make п mass like mush when salacked. 
Thin with sweet skim milk, snys the Master 
Painter, and vou will have a whitewash 
which will not rub off if used Inside, or wash 
off if need outside, 

Another good method for ceilings is to 
slack, as in the first instance, and thin with 
л solution made of 1 Ib. powdered alum dis- 
solved in the least possible quantity of hot 
water and having sufficient lime added to 
make 10 qts. of whitewash. This will pre- 
vent suction and make a wash that will not 
work up under the brush when putting on 
а second coat. A little ultramarine blue, 
first wet up in water, added to the wash, 
Will improve the tone and wake n clearer 
job. For kalsomining, zlutol is an excellent 
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TO MAKE A BINDER FOR POPULAR ME. 


CHANICS. 


Get 15 yd. of cloth, one shoestring, a 


pasteboard box for covers, and some heavy 


in. from back to show above the vise. Bore 
three $2a/16-In. holes is in, from the back, 
one in the middle the other two 114. in. 
from each end. Маке corresponding, holes 
in the strips of the binder and use the shoe- 


paper. Cut the pasteboard into two covers, 
14 inch larger all around than the magazine, 
except at the back with which they should 
be even, Next cut a strip 1 in. wide off 
the back of each cover. Place the covers on 
the cloth, Fig, 1, with the back edges 14 im 
farther apart than the thickness of the vol- 
ume to be bound. Cut the eloth around the 
covers, leaving 115 in. margin. Paste the 
Cloth on the covers as they lay. nmd turn 
over the 144 in. margin, pasting down 
smoothly. Cut a piece of stiff paper to fit 
and paste on the back, Take a plece of 
cloth as wide as the cover, and long enough 
to extend over the back, and 144 in. he- 
yond each “strip.” Paste on to hold all ta- 
seether, Two pieces of paper the exact size 
of the magazine, pasted on the inside of each 
cover protects the edges of the cloth, and 
ndds to the appearance, Let dry slowly. 
With backs and edges of magazines even, 
place in a vise and set up tight allowing + 


То Make a Hinder 
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string to complete as in Fig. 2.—Contributed 
lbw L. L, Winans, Mexico, Mo, 
——————— - 


HOW TO MAKE A HAMMOCK. 


Any one ean make a hammock as cool as 
ean be bought and that at a cost so small 
that every member of the family ean possess 
one providing there are places enough for 
hanging them. 

The materials required are п needle about 
T in, long, and with a big eye, an iron ring 
for each end of the hammock, two long 
smooth sticks on which to knit the hummock 
and two pounds of strong hemp cord of 
twine, The twine may be colored in any 
color or combination of colors desired. A 
Roman stripe at each end of the hammock 
makes a pretty effect, The cost of the mate- 
rinks should not exceed 75 cents. 

A- hammock 45 in. wide will not be too 
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larze for solid comfort. То knit it first 
thread the big needle and holding it in the 
left hand, hold the eord in place with the 
thumb until you hare looped the cord over 
the tongue, then pass the cord under the 
needle to the opposite side and catch it over 
the tongue, Repeat this operation until the 
needle is full. Cut a 2-yd. length of cord 
aid make a loop and fasten to the door knob 
or to some other convenient piace., Tie the 
cord on the needle to this loop three inches 
from the end of the loop, Place the small 
mesh stick under the cord with the beveled 
elge close to the loop, and, with a thumb on 
the cord to hold it In place, pass the needle 
around the stick and then, point downward, 
miss it through the loop from the top, and 
then bring it over the stick so forming the 
first half of the knot, 

Puil this tight and bold in place with a 
thumb while throwing the cord over vour 
hand, which forms the loop. Pass the needle 
from under through the loops and draw fast 
to fasten the knot. Holl this in place amd 
repent the operation. 

Make 30 of these knots and then push them 
off the stick ond proceed in the same 
way with the next row, passing the needle 
first through each of the thirty knota 
made for the first row. Make thirtv rows 
and then tie the last loops to the other iron 
ring. Stretchers may be made and put ім 
pince nnd tbe hammock, strong and durable, 
is finished. The work must be carefully and 
evenly dane, One is apt to have a little troi- 
bie getting the first row right, but after that 
the wore proceeds quite rapidly. 

eee ae eee 


ELECTRIC RAT EXTERMINATOR. 


Same time ngo we were tronbled bv miyi- 
merous large rats around the sleep, partiet- 
larly in à storehouse ntbiout one hundred. feet 
distant, where they often. did considerable 
üamaze, One of the baya thought he would 
tyr a plan of eleetrieal extermination, ninl 
in order to carry ont his plan he pieked wp 
an oll zinc floor plate that bad been used 
under n stove aud mounted a woolen dise 
6 in. in dinmeter in the center, On this diae 
he placed a ама tin pan about 6 in. Їп 
diameter, being careful that none of the fas- 
tening nuils nunlle an eleetrleal connection 
hetwoeen the zine plate amd the tin pan. 

This арраи wies placed on the floor of 
the warehouse where it wos plainly visible 
from a wilow in the shop where we worker 
and a wire was run from the pan and another 
from the zine plate through the intervening 
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xard and into the shop. A good sized in- 
duction coll was through connected with 
these tires and about six dry batteries were 
used to run the induction coll whenever n 
push button was manipulated. 

It is quite evident that when a rat put 
its two fore feet on the edge of the pan 


рй | 


Electric Hai Trap 


in order to ent the mush which it contained, 
їйї an electrical connection would be made 
through the body of the rat, and when we 
pushed the button up in the shop the rat 
would he thrown two or three feet in the 
tir ані let out n terrific squeak. The ñr- 
rangement proveal quite too effective, for 
after m week the rats all departed and the 
boys all regretted that their fun. was at an 
end.—Contíributed by John D. Adams, Phor- 
nix, Arlzona. 
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HOW TO BUILD A WIRELESS TELEGRAPH. 


An BHlustrated deseriptive article telling 
how to build n complete working set of 
wireless telegraph dnstrumentge, will appear 
in this department next month. 


———— 2 V —s— 


BOOK FOR BOYS, 


We havre reprinted. in book forim a. large 
mimber of the nrtieles whieh have appeared 
in the department “Mechanics for Young 
America.” Tells “How to Вона? Every 
how should have a copy; 64 pages; price 25 
conts postpaid, 
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THE DAY. 

A correspondent sends the following draw- 
ing and questions: “Let the cirele represent 
п irele on the earth parallel to the equator, 
rotation being in the direction of the arrow, 
Let point A be a place where it is midnight, 


say between Wednesday and Thursday. (1) 
How far does Wednesday extend east? (2) 
When it Is midnight in Chicago between 


Wednesday and Thursday it is shout 2 P, M, 
in the Philippines, but what day is it?" 

The day of n person residing nt a fixed 
place on the earth begins amd ends by com- 


mon consent If one travels 


at midnight. 
west around the world, which is the direc- 
tion opposite to that of the earth's rotation, 


he destroys as far as he is concerned 
one complete rotation of the earth, that is, 
he loses a day. Traveling enst he adds one 
rotation; that is, he gains a day. He must 
add or subtract а day to make his reekoning 
agree with the calendar. To save atmoving 
many people this echange is made 1n mid- 
ейп. 

In some old school geographies is shown 
n line beginning at Behring Straits, running 
southwest, curving close to “Asia west of the 
Philippines and then running east through 
Easter [sland almost to the const of South 
America, This line is walled the "Interna- 
tional date line" or “thange of day line,” 
nnd on crossing it going West the traveler 
calle the day, a8 regards our questions, 
Thursday instend of Wednesday. The Phil- 
Ippines lies east of this line, therefore, when 
it is near midnight of Wednesday, Fig. 1, 
A. in Chieagopilt is about 2 P. M. of Wednes- 
day in the Philippines, Fig. 1, D: and going 
west of the Philippines to the international 
date line, and erossing it, we find the people 
calling the dav Thursday. 

Take an illustration more striking. А per- 
gon traveling one-half around the world 
(180°) east or west will find a difference in 


ecthere to be Jan. 1, 8 P. M. 


553 


time of 12 hours. Suppose on Jan. 1, 8 A. 
M. a man could instantly transfer himself 
east from London, Fig. 1; B, to n place on 
the 180 meridiin, (€ (which is pear the date 
line), He would tind the date and time 
Suppose at tlie 


“ваше time a man starts west from London, 


В, and reach the 180 meridian in an Вейи. 


“He will find the time there to be Dec, /31, 8 


.P. M. 


Here are two times for the same 
place differing in day, month-and-venr, and 
yet both nre correct. The two dates arise 
from the fact that the men reached their 
destination from different directions. The 
date most convenient is used: Places lying 
in Australia or waters near, take Jan. 1, 8 
P. M. The Philippines take the American 
date, Dec, 31, 8 P. ML. On the east of the 
date line, the date is one day earlier than 
on the west of it. In Alaska this made the 
American Sunday fall on the former Rus 
sian Monday. 
pte 
FIVE-YEAR SUBSCRIPTION OFFER. 


To the many readers of Popular Mechanics 
Who have expressed themselves as unwilling 
to have. their subseriptions lapse for even à 
single Anonth, we are now making a special 
subscription offer of five years for $3. Please 
notify us promptly of any change of ad- 
dress. 
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PROPER DISTRIBUTION OF LOAD. 


A great deal of valuable effort is wasted 
bv reason of not knowing how to do things 


Осма Hill 


Up Hill 


properly. The cut shows how to place the 
balance of welght in two-wheel carts or 
wagons, where the same is to be hauled up 
or down a hill, 
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MEASURING THE FLOW IN UNDER- 
GROUND STREAMS. 

In mountain regions, and especially in 
Caifornia, rivers often rise among the 
mountains, flow for а distance upon the sur- 
face, and then suddenly disappear. 

In an interesting pnper rend before the 
Western Society of Electrical Engineers, 
Prof. slichter discussed the flow of water 
through the ground, and the apparatus used 
for mensuring the rate of flow.  Measure- 
ments were made among others, upon the 
Rio Hondu and the San Gabriel rivers east 
of Los Angeles, Californian, Rising in n can- 
yon they flow above the ground to its mouth, 
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Fig. 1. 
and then disappear for ten miles. Rates of 
underflow of from 3.8 ft. to 48 ft, per day 
were found, 

The mensurements were made between 
drive wells sunk for the purpose. Common 
110-і. or 2-in. drive well pipe is used, bav- 
ing on the end an ordinary lin. brass 
jacket well point. from 42 In. to 48 in. in 
length, with a brass gauze strainer. The 
pipe is eut in lengths of 6 or 7 ft, threaded 
14 in. at each end, wrought iron recessed 
couplings being. used to fasten the lengths 
together for different depths. Rolled steel 
shufting 4 in. long with a hole for the es- 
enpe of air is serewed on the upper end 
of the pipe for a driving hend, and a heavy 
oak eylinder 6% ft, long by 515 in. in diam- 
eter with iron rings shrunk on the ends is 
used to drive the pipes down. 
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Fig. 1 shows the way the drive wells are 
locate, AC being the probable direction of 
the flow as determined by the slope of the 
land, For deep work the wells are put 
father apart to throw out any mistakes due 
to driving the wells not plumb. 

In Fig. 2, two wells, say A and D, are 
eleetrieally connected as follows: On the 
pipe D is a binding post from which a rire 
runs to an mnmeter, A, for measuring the 
current; then the current runs through a 
battery of five or six dry cella nnd to the 
binding post on the case of well/A. Inside 
the well D is a '-In.-niekled brass rod, 4 
ft. long, kept from fouching the well ense 
by wooden spools, a From the upper end of 
this rod n rubber covered wire connects 
with the wire from the casing on well A па 
shown. In every group, each of the down 
stream wells is connected, as Just described, 
to the upstremm well A. 

To find how fast water is traveling 
through the soll from A to В, C and D, a 
pail of water into which all the sal ammo- 


7 X 
STARE 


Fig. 2. 


niac it will dissolve has been placed, is 
poured into the well A. It will fow toward 
the G C and D and being a conductor of 
electricity, when it reaches anv one of the 
three wells it will form a circuit between 
the casing and the nickle bar, and a cur- 
rent from the battery will at once swing 
the ammeter needle well up on the scale, 
The distance from A to each down stream 
well being Known, this divided by the time 
elapsing between putting sal ammoniac ir 
well A, and the swing of the ammeter 
needle, will sive the rate of underflow. 

Finely powdered sa] nmmoniac may be 
used in well A, lowering it as in Fig. 2 by 
а wire screen bucket holding about two 
pounds. The method succeeds using only 
common pipe, and wiring between the ens- 
ing of up-stream and down-stream wells. 
lenving out the niekled rod, 

special clock work and self recording in- 
struments have been made which measure 
the slowest and fastest flows yet found, so 
that after the wells are driven, wired, and 
silted, the observer need not be always 
present. A No. 2 east iron pipe puller and 
five-ton railroad jacks will serve to pull 
the well casings when through. 
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PRESIDENT LINCOLN'S PRIVATE CAR. 


President Lineoln's private car is an inter- 
esting relie, still carefully preserved, It was 
built at Alexandria, Vas for his personal use 
nnd lud reached completion only a few days 
prior to his death. Its first trip was to bear 
the presidents remains, with those of his 
воп, from Washington to Springfield, Ш. 
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ays knowledge and Scientifico News, Lon- 
don. Other methods are objectionable on 
Wet ol their effect on the development or 
xing. M. Mercier bas lately tried, with 
gowl effects, {пиши tlhe gelatine. A bath 
is made up of the following: Alcohol (90 
degrees) 250 cc, tannin 60 zr, water 500 се, 
The plates are immersed for two or three 
minutes in this bath, after whieh they are 


"Its first trip was to bear the President's remains." 


It was considered a masterpiece of cnr 
building in those days, although there are 
more comfortable coaches tolay running on 
suburban trains. The car is low, the ven- 
tilation poor, and the windows small А 
brakeman had to remain on the platform 
to put on the brakes by turning a hamd 
wheel when the engineer whistled. OI lamps 
furnished the light, and o coal stove the 
heat. The use of four sets of four-wheel 
trucks was considered a great fent toward 
the accomplishment of easy riding, | an 
elliptic spring being placed over each wheel, 

— ——— 
TO PREVENT THE STRIPPING OF PHOTO- 
GRAPHIC FILMS. 

In warm climates It is often difficult to 
prevent the gelatine film from becoming de- 
tached from a plate during development, 
and the usual methods, such as adding a lit- 
tlé alcohol to the developer are not sufficient, 


For Flour 
and Bread [#зо.во.... канва 


Nutrients in his | 
Flour and Bread | 


WHAT THE AMERICAN WORKMAN SPENDS ANNUALLY FOR FOQD, 
AND WHAT HE GETS FOR HIS MONEY. 


FrOnti.g.ono = 
Costing $29.20 


Costing $304.00 


слогу washed before being placed in the 
developer. The final washing must be con- 
tinted until all traces of tannin have dis- 
appeared, 
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BUTCHER VS. BAKER. 


Some interesting comparisons of the reln- 
tive cost of bread and meat, and their nu- 
tritive values is made by Prof. Snyder in the 
Baker's Helper. He says: 

“The butcher gets nearly a third of what 
the laboring man pays for his food, while 
the baker and miller together get less than 
п tenth: but for this third of his income 
($110.50) spent for meat, he gets only half 
as much total nutritive material ns is sup- 
plied by the $29.20 worth of flour at three 
cents a pound,” 

The comparison is graphically expressed 
by the heavy back lines. 
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MILK BOTTLES MADE FROM PAPER, 


Bottles manufactured from heavy spruce wood 
flbre paper are the latest contribution toward the 
solution of the problem of sanitary milk supply. Not 
only 18 much trouhle experlenced din thoroughly 
Cleansing the glass bottles now in use for delivering 
milk, but many unscrupulous mllkmen forget to wash 
their milk bottles before refilling them for other 
customers. By their neglect disease germs are often 
carried about and infection spread. Experiments 
have shown that paper bottles are not only more 
вше and more hygienic in every war. but that 
they ean be manufactured cheaply enough to allow of 
thelr being thrown away when once used, The 
bottles are made in the shape of n cone, are dipped 
into a bolling solutlon of parrafine and then baked. 
By this method the paper bottle ls sterilized nnd 
the milk is prevented from coming in contact with 
the paper itself. As soon ns the experiments now 
golng on are perfected we may expect to have our 
milk delivered in these paper receptacles and, they 
will be a great boon to the consumers as tests show 
that milk will keep sweet two days longer In them 
than in the glass bottles. 

— al 
CATALOGUES RECEIVED, 


A large, well-Ilostrated book containing interest- 
Ing diagrama has been issued by the Crane Com- 
pony of Chleago, to describe thelr steam and oll 
separators. These are manufactured in four differ. 
ent styles, horizontal, vertical, angle and distribut- 
Ing, and range from one inch to thirty inches In 
Bize. 
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elucution cnn mBuccessfullv operate a gasoline or 
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new Belf-lnastruetion “Automobile Hand- Book.” 
Over 3X) pages, 113 Hllustratlona, red morocco, gold 
edges; price,£2.00 prepaid. We return rour money 
it not ав represented. We are the largest publishers 
of books for home atudy in the world, ‘rite for 
complete catalogue, sent free. FREDERICE J, 

EE £O, 2-211 East Madison St., Chleago. 
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BANDAGEEN 


THE NEW ANTISEPTIC DRESSING FOR WOUNDS 


Sample Bottle and Booklet * First Aid to the Injured" 
rialled on receipt of 25 cents. 
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You Can MaKe Gas 
100 Candle Power strong at 
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by using our 
Brilliant Gas Lamps 
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Write for our Р М, Catalogue. It tellg 
all about them and our gasollue system... 


Brilliant Gas Lamp Co. 


42 Sinte Street, CHICAGO, ILL. 
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| MAKE MONEY 
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FEW DEATHS CHARGED AGAINST AUTOS 


This table shows the little renal substance there 
ls in the rabid frothings еліп automobiles, Ex- 
eluding murilerg, £he homlehles of 1904 in New York 
clty were classified as follows: 

Bullding accidents, 3; automobiles, 7: derricks, 5: 
runovers (wagons), бй, bullding elevator accidents, 
21; runovers nim] other accidents enused by cars of 
street and subway. rallroads, 63: killed by curs on 
Brooklyn bridge, 2; killed br stenm railronds run- 
ning into Grand Central station and along Eleventh 
avenne, 20. 

Of the seven deaths charged to automobiles three 
occurrel at) the same time, А drunken chnuffeur 
drove över an embankment at midnight and with 
two Of hls carousing companlons was killed.—Motor 
World. 

—]'PB p — — 
USED HIS XOSE FOR ВАТТ. 

A party, including а small bor, were boating on 
Luke Кецка, М. Y. The ind was leaning over the 
side of the boat when an immense fish darted out of 
the water and seize] his noše. The fright 
cansel him to throw his head back violently, land- 
ing the fish safely in the boat. The event was so 
remarkable that the neighbors caused a photo of 
the fish and boy shic hy side to be taken, the picture 
showlog plalniy the wounds made on the boy's nose 
һу the sharp teeth of the fish. 

A man wanted а railroad ticket and had only a 
$2 hill It required $3 to get the ticket, He took 
the $2 ЫП to а pawnshop. pawned it for $1.50. On 
his way back to the depot he met a friend, to whom 
he sold the pawn tleket for $1.50. "That gave him 
$3. Now, whos out that dollar?" 
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FICTION OR FACT: ~ 


Three Hundred Years Ago a Writer Described а 
Wireless Telegraph. 


Three hundred years ago the Jesult Strada, one of 
the first writers on the subject, has n story of two 
friends who corresponded at a distance without any 
visible means of communication between them. Bach 
of them, he says, had а needle whith had been 
touched by a certain loadstone of such strength that 
when one of the needles moved, thé other simul- 
taneously moved in the same manner, no matter 
how great n distance they were from one another. 
Many of the seventeenth-century writers, especially 
those who treated religious subjects, found Strada‘s 
account highly diverting, and more than one of them 
quotes lt in proof of the absurd lengths to which 
erequlity willl sometimes go, for it would appear 
that, even then, there were people who actually 
thought the story might be true! At the beginning 
of the eighteenth century Addison, in one of his 
Spectators, gives full details of Strada's extravagant 
notion of a 'ehimerieal] correspondence." The two 
friends each made “a kind of dial plate, inscribing it 
with the letters of the alphabet, in the same manner 
ns the hours of the day are marked upon the ordl- 
nary dial plate, Ther then fixed one of the needles 
on each of these plates In such n manner that it 
could move round without impediment, so as to 
touch any of the four-and-twenty letters. . Upon 
thelr separating from one another into distant coun- 
tries, they agreed to withdraw themselves ponctu- 
ally Into their closets at a certain hour of the dar, 
and to converse with one another by means of this 
thelr Invention. Accordingly, when they were some 
hundred miles asunder, each of them shut himself up 
in his eloset nt the time appointed, and immediately 
east hla eye upon his dial plate; if he had a mind 
to write anything to his friend, he directed the nee- 
üle to every letter that formed the words which he 
had occasion for, making a little pause nt the end 
of every word or sentence to avold confuslon, The 
friend in the meanwhile saw his own sympathetic 
needle moving of itself to every letter which that 
of his correspondent pointed at. By thls means they 
talked together across a whole continent, and con- 
veyed their thoughts to one another іп an instant 
over cities, or mountains, seas, or deserts." 
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United States Consul Schumann, at Malnz, Ger- tpeciallsta who know how, z 
many, has discovered in some old German dance 
music what appears to be the original of our Ameril- 
can “Yankee Doodle," whith probably was brought | 
over.to this country by Hessian musiclans employed The А. Н. LA 
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\ Ела “MARY ELUUS SYSTEM @ 
апа пера ünyoné can now learn in 2) lessons 
xy ре аыр No interference to regular work. Grentest d 
ELI a offer af the age. Endorsed by lending papera » 
and nminent ednonturs аз tha greatest work in the history t 


Of education. Thonan Bilt eire К nni graduates, 
Campaign i ot Rd ucat sation, E Broadway, New Тогу City 


INITIATIVE PAYS. 


The world bestows Its big prizes, both In money 
and honors, for but one thing. And thot 1s Initiative, 
Initiative is doing the right thing without being 
told; but next to doing the thing without belng told 
is to do it when you are told once. Next, there are 
those who never do a thing until they are told twice; 
such get no honors and small pay. ^ Next, there are 
those who do the right thing only when necessity? 
kicka them from behind, anid these get indifference 
instead of honors, and a plttance for pay.—Hub- 
bard. 
HOW THE EYE OF THE SEWING MACHINE 

NEEDLE WAS LOCATED. 


in inventing the sewlng machine en- 
countered one óf his most troublesome problems In 
locating the ere of the needle. Day and night this 
peint troubled him, and he was neatly begznred be- 
fore, by a strange incident, he discovered where to 
put it. 

One night he dreamed that he was building a 
Bewing machine In a strange country for а savage 
The king had given him 24 hours to com- 
plete the machine and make lt sew, but try as he 
топи he could not make the needle work, and finally 
he gave up in despair. 

At sunrise he was taken ont to be executed, and 
with the mechanical action of the mind in times of 


Elias Howe 


great crises he noted that the spears carried by the 


warriors were pierced near the hend. Suddenly he 
renlized that here was the solution of the sewlng 


machine needle, He berged for time—and while 
still begging, awoke. It was four oclock. Hastily 


he dressed and went to his workshop—at nine o'clock 
the model of the needle with an eye at the point was 
finished. 

A SURE TEST OF DEATH, 


In eases where there is uncertainty as to whether 
n person is dead or not the following test is said to 
be absolutely sure: 

It will be noticed, by holding one's hand with fin- 
ger touching finger in front of a candle light that 
the circulating blood shines red through the skin 
where finger touches finger, This is true so long ns 
life lasts, even in catalepsy or other states of ap- 
parent death: but In the dead the blood will not 
shine through. This fact was discovered by a 
Frenchman 25 years ago and is yet the slmpleat 
means of ascertaining whether life remains in the 
human body. · 


THE INTERCHANGEABLE "AIR BRUSH 


Is made like a Watch—Simple and Strong as a Crowbar 


Tho best Brash forthe artist, photographer, drafte- 
man, architect and ahow card writer. 


TION AND PRICE 


SEND FOE D. 


C. WOLD, 155, 9 West Madison St., CHICAGO, ILL. 


Please mention Popular Mechanics when writing Advertiserm. 
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(mma mL BROO 


F drive n nail and eut ont a plece of material from a full-sized pattern, you бап 
| build T ERRUN boat aali es launch In your leisure time at home, and the build- 
1 111 be a source of profit and pleasure, 

DE ll you need ia the pattern, costing from $2,50 up and mntarilala from $5.00 np. The | 
ionlsaro common In every household. Patterns of over forty styles and aizea—all lengtha 
from 12 te 55 feet. 

Tha Brooks System consists of eract sire printed paper patterns of every part of the 
hont—with detailed Instructions and working illastrations showing each step of thé work, 


af 
а 


аъ itemized bill of material required and how to secure it. 
(Wer six thousand Amateurs successfully bulit boats by the Brooks System last year. Fifty per cent of 
them have bollt thelr second boat, Many have established themselves in the boat manufacturing business. 


A шала Teese Гот 23 cera, ПЕ page сь Ра саа gwentelolog таса Infarzaion fer the анын Tucheseriis, 
sic ogni etui iB af anch basi. ami m Full set for com bead. Full Hoe of knock-down ami epupheted. bos 


us xpressed, aba рва prepaid, С. O. D- ёо allow axuminaticn І 
Denm ROOKS BOAT MANUFACTURING COMPANY, 


mu SHAIF STREET Orlrinaises sf tha Pattern Ersten of cat DellAing BAY CITY, MIOH.,U. 3 А; 


FREE SAMPLE J.J. Egan's Acme Commutator Compound, the only 
article that will absolutely prevent sparking, cutting or Unnecessary wear of 
the commutator. Commutator always bright. 


50 Cents per Stick  ALSUPLYHOUSSO0R $5.00 per Dozen 


J.J. EGAN, 317 Austin Ave., Chicago 


Why not locate where intelligent 
labor, raw material and demand 
pc for your product obtains. All these and more found on the BURLINGTON 
Burlington ROUTE. For information write to 


Houte | wW. H. MANSS, Industrial Commissioner 
— 209 Adams Street = = - - - = s Chicago 


5 NNI" ЗТ m 9 13. 
32128 16764 i28 * 647 
15625 + .08594—.1875 + 10938 —.07031+.20313=7 


The Fractorneter 


With a turn of the Disc 
Gets the Correct Result Instantly. 


atm E 

This device consists of three revolving discs, as 
shown, upon which are printed the fractions and 
their decimal equivalents. The most intricate prob- 
lems in the addition and subtraction of fractions and 
decimals, can be solved with the greatest ease and 
rapidity. lt can also be used as a table of decimal 
equivalents, saving the time and trouble involved in 
hunting up such table in à book. 


AAN 
ra 


N 
m 
чы; uar 


e 
"til 


Indispensible to Engineers, Draftamen, 
Machinists, Foremen and Students. 
PRICE 50 CTs. POSTPAID. 


Or given for securing one new yearly 
subscriber. 


POPULAR MECHANICS я жые 


Please mention Popular Mechanics when writing Advertisers, 


For more magazines like this click here => 
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* Quick Action" 
IGNITING DYNAMOS and 
MAGNETOS 


— The most Ealiable Sparkera on tha 
Market, 


Take the Place af Batteries. 


я URNS 0905 AIR М x - а 
A yh ely Le a 
Harrison Valveloss (1 l-gcaa Stove. Rplendid for 
cooking; alao heating rooma, stores, offices, abc., 
A with Rudintar Attah. No wick, dirt, 
^ ormshes--no coal billaordrodgery— 
^L Сеат, safe fuel, 106 to Sic n werk 
e should furnish funl-gna for Cook imr 
far smnl| family. Easily opernted— 
| &hanlutaly anfe-—al| aices, H and up. 
Wrlte-—Catalog FREE and Rpectal 
ыен. AGENTS инс Lalita 
ce " DE Ib ries. 
WORLD MFG. 0O, 5790 World Ваа, Cinelanatl, 0, — | 


500 BOOHS 


Our new catalog of latest me- 
chanical and technical books, 
now ready. Write fora copy. 


)NDERFU 


Hom 


It takes no money and very 
little effort to earn А FINE 
TYPEWRITER. Thisis cér- 
tainly the greatest offer we 
have ever made. Write at once 


for *How To Get It." 


Popular Mechanics, 
JOURNAL BUILDING, CHICAGO 


MEN EVERYWHERE 


To learn how to make new and regllver 
old inirrors. Immense proüits Їп the 
work and we guarantee you success. We 
tell free of charge how to emboss, etch, 
foll, gold leaf, gild, frost and chip glass. 
Bend for particulars and start at once. 


G. L. Patterson (b Co., Chicago, Ill. 


L STOVE-SS E | 


Jump Spark Coils 

FOR ALL PURPOSES 
Singla, Double, Triple and Quad. 
ruple for Stationary Engines and 


Automobiles, Gunranteed in emery 
particular, Fine Vibrator. 


BEND FOR CATALOGUE n. | 
THE KNOBLOCK HEIDEMAN MFG, COMPANY 


ETH BENI. Ihn, 


CHALK MARKS LAST MANY YEARS. 


Chalk marks ofttimes Inet for many years. There 
Whe an instance п few years aro where an old citr 
bell was taken down, and written on/it in chalk 
Wis the name of a one-time famous engineer, The 
name had been written 123 years before, Even a 
more singular instance is the names and date, July 
4, 1582, written on a bridge bullt over the Big Gun- 
powder falls, 14 miles from Baltimore in that year. 
The names and date may be read at this day. 

- > vus 
OLD LOCK ONCE SECURED A DOOR IN 
NINEVEH. 


A pglgantie lock, which 1s opened only with a huge 
key 314 ft. long and of about the thickness of а 4-in, 
drain tile is the oldest lock in existence, It was 
used to secure one of the gates of the ancient city 
of Nineveh, The gate to which It was fitted was of 
wood, hung with enormous brass hinges and паті 
heavy brass bars, When the lock was found these 
hinges and lars were somewhat corroded, but still 
in fair condition. 

———— —l™ 


AND WHERE INDIAN INK 
FACTUR ED. 


How IS MANU- 


Indian Ink might more properly be termed ‘China 
Ink," as it Ia manufactuted only In the province of 
Anhui, China, whence every year tona of the valu- 
Able product are sent out all over the world. 
Strangely enough, howerer, the best grades are weed 
іп China, and not exported. 

The ink is made from oll expressed from polson- 
ous colza seeds to whith varnish and pork fat are 
added. By the combustion of the substances 
lnmp-black 1s formed. The lamp-black ls graded 
necording to its fneness and the length of time øc- 
ceupied by the process of combustion, Glue is added 
to the lamp-black to form a paste, and this paste 
is beaten on woolen anvila with steel hammers. One 
hammerer con prepare in this way in a day about 40 
pieces, each welghlng 145 lh—or 20 lb. The Ink Is 
scented with musk of the muskaleer or with Baroos 
camphor nnd from 20 to 160 gold lenves to the 
pound of ink are added to give a metalic luster. 
The material Is then moulded in moulds of carved 
wood and dried, "The drying requires about 20 days. 
The sticks of Ink are adorned wlth Chinese char- 
acters in gliding. Thirty or 32 stleks make a pound, 
and ля there nre many grades the prices range 
from 25 cents to $35 per pound. 

— + —— 
CREMATION IN ENGLAND 

Cremation in England is making headway slowly 
and the prejudice against lt Js gradually weakening, 
says а recent consular report, There are six eremi- 
tories In that country, the first having been estab- 
ished ln 1855, and the total number of Incinerations 
eo far has been 4.407. The number for 1904 in- 
erenael by 91 over the year before, Only the bodies 
of those who stipulate In thelr wills that they wish 
their bodies disposed of in this way nre cremated. 
This is due to a court law that everyone is entitled 
to Christian burial and that cremation does not 
constitute Christian burlal. 
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ғо. 9 LIGHTNING WELL 
| MACHINERY, 


Rotary, Coring or Rock Drilling, 
Any Diameter, Any Depth, for 


Water, ОП, Coal or Mineral 
Prospecting, 


Descriptive Catalog on request. 
The American Well Work 
Aurora, fiinols, LI. &. А. 


CHICAGO, ILL. DALLAS, TEX. 


Established 


TRAIN USED IN 1887. 


The illustration shows the first traln used on the 
Lake Shore & Southern Michigan road, This trali 
was used in 14557, the company's name at that time 


Eldredge Battery Volt-Meter 


Reading 0 to 3 Volts in 7; Divisions 


A conraeniont and practical instrument 
for those who use Primary and Btoraga 
Haitia Dis rege WL sever beu cell af pelaary or ona 
eil of Biome Найакт„ь із Troan Баат ta шга єй. Мә 
samoratia duds SD Вонр ӨП ШЕСИ pee EB el cis $i. 


ELDREDGE ELECTRIC MFG. GO., Springfield, Mass, 


ROBERT VOLT AMMETER 


G пата teed 


Forwarded prepaid, including 
сазе, upon receipt of 14.50 
J-WYOLTS BEND FOR 
a0 AMPERES CATALOGUE 


THE ROBERT INSTRUMENT Co. 
BD Hhelbr Bt. Detroit, Mich, 


FOR SALE. 


being the Erie & Kalamazoo R. E. The run was 


between Toledo sud Adrian, a distance of $2 miles, Two оно patented articles just the thing for mail order bual- 
ft it took four hours to cover it. пеш. Will sell от рїас оп royalty. For partionjare address 
AT THE BOTTOM OF THE OCEAN. 401 Prescott St., - - Toledo, Ohio 
The temperature at the bottom of the ocean 1s Bend for 
nearly down to the freezing point, and sometimes Price List 
actually below it, There is a total absenee of Tight, | - 
йй fnr йв sunlight is concerned, and there ј& an | НТ E i 0) mm 
enormous pressure, reckoned at about one ton to Fi ENAMELED "| RN sce ll |. 
the square ineh In every 1,000 fathoms, which ia 160 E RAN "(e oos PATER | GEO. 
times greater than that of the atmosphere we live : LETTE H 5 rias || BRATS "UP PEL  STEERE, 
in. At 2,500 fathoms the pressure js about thirty | з жы а ане ыы Le Inm AG | 
times more powerful than the steam pressure of a Ие вем: 1 IL JO EH x 
locomotive when drawing a train. E m Street, 
— = = Chicago 


Send three one-«cent stamps for 5-color 


PICTURE OF LINCOLN PARH BRIDGE || "WE ANALYSE EVERYTHING" 


Ww. L. STEBBINGS AT EEASONAELE RATES 
Bhould you want to know what la contained In any 
Civil and Consulting Engineer preparation or product, address 
LICENSED ARCHITECT THE ELLSWORTH LABORATORIES 
Monmünock Block, . = = = Chlcago МАХ D. SLIMMER, Ph. D. 


357 DEARBORN STREET, =- = CHICAGO 


Tel. Harrison 1104 Cable Address “Stebblings" Directory Code 


` ‚ Law School ЕТ 
STUDY Bí. Cot redpondence T d ВЕ А 
LAW instruction | Tear d 3 н 
Preperps for the bar of any state. Imorored MS Wy WATCHMAKER. 


of instruction, comi 
EARN WHILE YOU LEARN, 8933 for our Book Free. 


Lecture and Сша» Book methods- f eprores hy 
Co 
Бакет Fostal wili do. Stone's School of Watchmakhing, 


School. Write today for Catalogue. 


he hench and bar. Three Courges: egn, Posts 
3 1 dence Behool of Law | 
e eec MIS т Chicago. Globe Bldg. St. Paul, Minnesota, 


radunte and Husinesg Law. Tho QnecPrioe 
Please mention Popular Mechanica when writing Advertisers. 
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Fairbanks-Morse 


Jack-of-all-Trades 
Gasoline Engine will saw more wood than 
any other 2 Н. Р. Gasoline Engine, 


`7 It is sent all set пр and ready to run. 
Awnrded Gold Medals at World's Fair, 1004 
Cat ont complete advertisement and send ѓо 


FAIRBANKS, MORSE Ө CO., Monroe St., Chicago, Ill. 


Plase ‘lage se nd me illustrated Catalogue Ne. I H449 Gasolina Engines. I may want. 


кна 4. 
Engine to run. ЖИНЕЛ с == к MNT 
ШАШЫ ыо E OM Street Мо... Ф. 
ПИП a ee ы EE State 


AUTOMOBILE aun MARINE MOTORS 


SIMPLE, 
COMPACTand | 
POWERFUL 


Machine Castings for $10.00 to make 


complete machine, order at once. 


LODEDMETES 


Best mnterinl. 
Perfect workmnn- 
ship. 

Send for Catalog. 


ELEM REM iL сш эшан 


FOR. SALE 


| A BUCYRUS EXCAVATOR 


A Standard Gauge Bucyrus Steam Shovel, fitted 
with -foot boom and a l1-ubic yard “Clam 
Shell" Bucket. Machine is complete and in AT 
condition and be shipped to destination on 
its own trucks. Loecnted South. Price £1,200. 
Specifications and Inspector's report on request. 


> | ALEXANDER & GROUCH, 
МЕЕ a “ 71 W. Monroe 51., 
1 ‚5 & 4 Cylinder 4, 8 & 16 H.P. Chicago 


Gasoline Engines --« 
CASTINGS 


ALTO, MARINE and STATIONARY 


ARE vou in 
the mar- 
ket far Gasu- 
line Engines 
or AcCESSDI- 
ies? We con- 

' duct a real 
Bargain Place 
on these limes, 
Write us. 


L. W. GILLESPIE & COMPANY, MARION, IND. | 


WILLIS SHAW - MACHINERY - CHICAGO 


MODE and Experimental: 
Work. Inventions de- 
veloped cheap. Send 

Eee sketch or drawings. | 

ZUELCH @ C0., New youu city 


A Good Powerful К ngine for Marine 
Ёнг [н the 


IN PLACE OF LUBRIA| 


DIL, USE + e 
(The Water Lubricant} 


A heavy oll to be mixed with 20 to 25 times its bulk of 
Pee ie Lg Borlaj, Turning, Tapping, 4&c., and Automati 
Machine W 


Ask for Freo Trial Lot. 
FOOTE, PIERSON ma CO. | 
80-84 Fulton Street, -= - NEW YORK 


arlow’s Perfect Canopy 


| THE MOST DESIRABLE LAUNCH OANOPY 
ANI BTORM COVER БУЕН MANUFACTURED, 


Adjustable and disappearing. Bend for Catalog. 
HARLOW CANOPY OQ, Janesville, Wisconsin 


| EDO ILE P. ET ттин щи рь. ДАЕ on request FREE 
Sarvent Marine Engine Wks., 22-74 W. Randolph St, Chicago 


KEROSENE OIL ENGINE 


| Stationary, Marine, Portable. Send for catalog 
Intl Power Vehicle Co., 381 Dearborn 5t., Chicago 


Plense mention Popular Mechanica when writing Advertisers. 
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" Economy is Wealth 


If you knew that one engine would do your work on less fuel than 
another, you would surely ahoose thes more economical oue. Thous- 
ands of users have decided in favor of the Otto to their everlasting 
profit, We have taken part in many competitive testa nnd nover failed 
to show а 10 per cent saving over the competing engine. In most 
cases We have done the same Work on from 20to 33 1-3 per gont less 


fuel, The fret cost of the “Otto is a little greater but you get ft ali 
baak—and morë, 


MOTTO GAS ENGINE WORKS. Phila, Pa. | 
STANDARD OF 


TRAINING THE FACULTIES. 


Nikola Tesla was talking about his student days HM n | | 
at Prague. "I remember well at Prague," he sald, | = EL GASOLINE ENGINES 
“an old professor of great originality and acumen. J^ Vertical and Horizontal, 1544 to 
This professor insisted on the value of a free use of | 9) wh! 1510. р. Stationaries, Portables, 
the perceptive faculties, and he was always point- FAR Dy 2 PumpingOutütsandSawingRigs. 
ing out the need for this use in strange ways, E LN GET OUR PROPOSITION 

"One day, on arising to lecture, he began: ‘Gen- w z a - Buc Tren My. 5 
tlemen, you do not use your facultles of observation tern Mullenbhble re morn Os 
as you shold,’ 134 Е: Milwau Lee 


“He lald on the table before him a pot, filled with 
some Vile-smelling chemical compound—a thick, 


brown stuff, | · АЛ TE! | k N с 

dd "AN hen I Wis | student,’ he went on, di ald not oAe м I ETZ (E i EISS 
fear to use my sense of taste." | ERIR Pi ii | Т 

“На dipped his finger deep into the pot and еп À OIL ENGINE, Stationary and Marine 
stuck the finger in his mouth, Cae NA аж e иаи 

| : 1 to 75 Н.Р. 

| "Taste It, gentlemen, Taste 1t, he said, smil- | 
ing grimly. | | 128-138 Mott 5t. - New York 

“The ети pot passed round the elass, and one 
after another we dipped our fingers in it and then 
sucked them clean. The taste of the thick brown 
compound was horrible, We made wry faces and 
spluttered. The professor watched us with a grim 
smile, 


15 Days’ Trial 


| on this Engine 
"When the pot was finally returned to him, his | | A 8 
thin lips parted, and he gave a dry chuckle. ч x No freight to any point w ure ooo mies 
"I must repeat, gentlemen," he sald, ‘that you | | " AE | Lemno, Е Plugs guarunteed 
do not use your faculties of observation, If you had 1 mI > 1 for 908 duya, He euch. 


looked more closely at me you would have observed Second-Hand | | Sizes 
that the finger I put In my mouth was not the one | Second-Hand Engines all Siz 


I dipped into the pot." —dCanadian “Machinery. Ц TEE. ЛЕ ` McDONALD & ERICKSON, 


"Popular Mechanics is one of the most satisfac- _ O T 36 West Randolph St., Chicago. 
tory family selentilie journals published."—W. Н | ES — 
Сау, EE Church of the United Brethren. 


IMPORTED › IMITATION | | jg] А complete linc ын I to 10 


— d h- D г Hicyelé, Automobil, 
JUST NOW =/=. « | plete ОТОКОТ! 


THE MOTOR CAR SUPPLY CO. | | |=." | STEFFEY MFG. C0. 
|1427 Michigan Ave., Chicago, Ill. | | brown and rennock Sts, Philadelphia, Pa. 
Bargain 5 


IN MOTORS 


cent 


t nohable motor outtite und 
each 


[М ОМА plete MOTOR-OYOLES. 


12 A.P. Bike} Motor 


New 1905 IMPROVED 
MODEL NOW READY 


UN 18 е time to шаке that motor- 
|  eycle and have it ready when warm 
PEERLESS ELECTRIC cD., | weather comes. We also have 2 
Ё 141-143 Bo. Clinton Bt., | Н.Р. castings, send for catalogu e 

"Phone Main 1025 Chicago EUREEA MFG. & SUPPLY CO, ВТ. PAUL, MINN. 


Please mention Popular Mechanics when writing Advertisers. 


Elactrical 1 Repairing and Construction 
HEND FOR BARGAIN SHEET 
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IS YOUR BOY WASTING HIS TIME? 


I$ HE MAKING EVERY SPARE MOMENT COUNT? 


Е you want your boy to keep happliy busy at home, write us. We wil send Free our 
Illustrated Catalog to examine and show him. He will be interested at оппа and so 
will yon. IE willillustrate folly our plan for TEACHING MANUAL TRAINING with 


toola furnished by us—not toya—TOOLS. A splendid hardwood bench andsct 
of HIGHEBST-GHATDE TOOLS included in the scholarship fes. 

Don't put the matter off. Write at onde for our booklet. The ecGurss Will make ап | 
earnest thinker and a worker of your boy. It will give him embition and bring out his 
natural bant. The education that skills the hands while it cultivates the brain forms the 


| best possible combination of theory and practice, 
ч WEITE NOW. OUR COURSES BEGIN EVERY DAY IN THE YEAR- j 


AMERICAN MANUAL TRAINING SCHOOL 
| Department x | 40 Dearborn St., Chicago, ти. 


| WHEN IT PAYS ТО HE IN DEBT—CGOOD AD- 
| VICE TO THE YOUNG MAN. 
| Етегу young man should be/in debt. Not in debt 
to his tallor, or his Тау, or for a bar bill for 
that class of obligation does more harm than good, 
even if he does pay within a rensonnable time, It 1s 
well though, to be eneumbered by some real estate 
mortgage; not a burden which is going to become 
п drain to make life a drudge and a call for every 
spare penny, hut one which will have a tendency to 
make him select his pleasures rather than drift into 
them for wnnt of any other object in life, 
Most young men do not sec much to gain by snv- 
| | ing a few dollars each month from their salaries, 
‘WESTCOTT : caw CLAMP Walsha only 2 Toe nnd takes | and they fall.Into the habit of letting it all go. А 
I——.1-4rr- в Space toan а ais raris small partial payment investment in real estate, en- 
| turned if not satisfactory. - gent ed, tered Into at 21 years upon a basis of $10 per month, 
| General Manufacturing Co., 652 Rookery,Chicago i with the. natural additions he would make having 
== i once become interested, will amount to a very snug 
littl: equity by the time he la 40, The same will 
prove true from an Investment In endowment iri- 


WE WILL SEND YOU 2°: ооо ШШЕ 
| EE s aei A man usually determines at 40 whether his Ие 


One Pipe Cutter and Dies, іх a business suceess or fallure, If а success, the 
One Wrench, edit for handllae pipo from X to 1 inch, little accumulation whieh taught him how to shut off 
DN KECEIFT OF $10.50 foolish expenditures has probably been the secret of 

Bend for Catalogue of Complete Lina, EM ^| success ІГ a failure, the fact that he has a snug 
ARMSTRONG MFG. CO, Bridgeport, Conn, . little sum in cash ог ita equivalent, willl be found 
кагыз E E — ч п very pleasing reflection. The payments all come 
during what may be termed his best producing 
years, and are rarely a hardship. The mistake is 
frequently made of going in too deep, particularly In 
real estate, Anxiety to make п fortune quick in- 
stead of accomplishing a conrpetenece has rolued many 
careers Which under the plan of gradual naeceumula- 
Поп would have been both successful and brilliant. 
A heavy load means both phyaslenl and mental strain. 
No man can afford to shut off hls pleasures and 


p PLUMBING BILLS 


Get them by parang E rd prices for aup- 


SUPPLI ES. AT WHOLESALE 
TY article, a 
crate goo. is and lind Completa, qd - 

ree Illustrated catalog gives ку ст Jj 
all particulars, Write for it. | 2 


(ILL a OG —0— = 


B. P. KAROL, | | | recreatlon altogether, He needa both the soclety of 
ане Заан. А women and the companionship of men, as well as a 


class of recreation which will keep bis mental facul- 


BE YOUR OW М BOS S ties clean and active. No one can afford to starre 
А | T T. "n А | the mind and heart to feed the pocket, Every life 


MANY MAKE $2,000 A TEAR needs laughter as much as the rose needs the sun, 
= a and every life needs some responsibility, some re- 
You have the aime change, Start a Mail Order Business at homo. striction. The man with an investment, no matter 


We tell you how. Money coming in dally. Enormous profite фра з А uo or | ыл. лел | 
Everything furnished, Write at once for our “Starter” and FREE how small, sails under control, he with none merely 
particulars, drifts. Good luck may drift him into harbor, but 


P. М. Erueger Co.,155 Washington 8t, Chicago, IU | the chances are against it. 


It you want anything and don't know where to get it write us. 


If you have a new idea or invention ask our Patent Bureau what you want to know and 


they will answer promptly and fully without charge. 
We want a mechanic in every shop to act as our agent. Write for particulars. 
POPULAR MECHANICS CO, 


Please mention Popular Mechanics when writing Advertisers, 
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We Carry at АП Times 


A complete line of Goods 
USED AUTOMOBILES 


Write us about how much you desire to pay 
how many passengers you want to carry an 
how fast you want to travel. : : : : i :': 


We will submit cuts and prices. Our references are 
Dun or Bradstreet or any bank in America 


C. A. COEY @ CO., 1327 Michigan Ave., = = Chicago, III. 
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Few know the great part water plays Їп the act 


of digestion. Water forms ninety-nine parts out of Reduced to 
one hundred of the saliva used in masticating our 1 

food; ninety-seven parts out of one hundred of the E h. P. 

gastric Julce In the stomach are witer: the blle [н a a P 

eighty-seven parts water, and the panerentie juice “| ittle Giant 


ninety parts water. But for the agency of water, not 
опе of the changes that constitute digestion could GASOLINE ENGINE 
be eunrried out. This necessity for water in the anl- 


чалалы л т лыла алыша а алала 


л 
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WATER AND DIGESTION. 


mal economy explains some of the disastrous con- n ау Our 
sequences of conducting drinking water through lend "ao | 
pipes, as the slightest trace of lead regularly im- A = Former 
bibed will ruin the best digestion. SW Price 
= 
= «sd 
797 $105.00 
= el > 1 
FTE Agent's 
Low) р 
2.5 3 Price 
IT WILL “3 : 
E " у $125.00 
ы 
PAY YOU, ‘= z Е and up 
«t S 2. 


SINGLE SQUARE CABINET Е — Et van — 
NO_WASTE, NO OIL -SOAKED FLOORS [|] = = 
| Eur сэяси рек рай e e 
Tho "OILER" is exactly Alled | Seca ж 
ATONE STROEK; there la no Don’t Buy Any Engine 
Fifty Different Styles, Send for Catalog XII. until you have fully investigated the merits of 
this orecliont "Litt]lo Giant," We can satisfy 
m you nt a saving of one-quarter, WHITE TO- 


DAY РОН ENGINE CATALOGUE, Sent gratin, 


5. Р. BOWSER & CO., Ft. Wayne, Ind. Montgomery Ward С), Со. 
CHICAGO | | 
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A Roth Motor will Drive Any Kind of a Machine Tool 


Wo shafting, pulleys or belting to maintain. 
In use aan be shut off. 


Considering Economy, Efficiency and Designa, the 
ROTH MOTOR is beyond reach of comp 


Belf-olling, nolaeless in operation, free from sparking and automatic in its speed 


[ regulation at variable loada. 


Write us of your motor wanta and we will sond illustrated catalogue free, 


ROTH BR OS. @ CO., Manufacturers, 


21-31 So. Clinton Street, 


Dynamo and Motor 
Bargains — — 


We carry in stock over 600 machines | 
in all sizes from Ж to 100 horse power, 
both new and second hand, ali guar- 
anteed. Small factory equipments оч? 
specialty. 


NO ONE 


[ Can sell you a first-class machine for 
less money. We repair all makes, 
Send us your inquiries. 


Guarantee Electric 00, 
CHAS. E. GREGORY, Fres: 
153 to 159 §. Clinton St., 
CHIC.ACO 


КЕТТЕ [I 
Е "ер : I WU rE , 


QUE c Сз 


К - = a 


feed, 


Please mention Popular Mechanics 


The motor running any machine not 


would make the machine ту run wild? 


THE > 


Turner 


are the most advanced type of Automatic, positive 
increising the speed ond power of 
| from 10 to 25 per cent. | ^a 
engine speeds and under all atmospheric conditions. 
i The air ns well as the gasoline ean be regulated 
ё at will of operator. 
E gravities of gasoline at double the price of common 
as is the case with all others, 
We manufacture two stvles, with or without con- 
trol, for Automatic or Marine use, W 


THE TURNER BRASS WKS., 55 N. Franklin 8t. CHICAGO 


www.VintageMagazinesOn-DVD.com E 


A Roth Motor Drives this Hacksaw. 


CHICAGO 


SAVINGS OF THE LATE PHILIP D. ARMOUR: 

Good men are not ehensp. 

An American boy counts one long before his time 
to yor, 

Give the young man w chance; 
of the voung. 

We eunt help the past, 
the future. 

Hope 1s prettr 
barrow Money «an, 

A “sit-down method’ won't do a minute In 
age of aggresslyomess, 

There is nothing else on earth so annoying a8 
precrastination in decisions, 

A man does not necessarily hare 
to have good, hard sense. | 

An-Indiscreet man usually lives to see the folly of 
his wars: and if he doesn't, his children do. 


this is the country 
but we can look out for 
fool security to go to a bank to 
this 


to be a Inwrer 


A man should always be close to the situation, 
know what he is doing, nnd not take anything for 
granted. | 


There is one clement that Is worth Its weight In 
gold, and that is loyalty. It will cover a multitude 
of weaknesses. 

It is an easy matter to handle even congested 
controversies, where the spirit of the parties is right 
amd honest. | | 

The trouble with a great many men is, they don't 
appreciate thelr predicament until they get into the 
quicksaiid., 

When you are striving to do that which is right, 
be courteous and nice in every way, but don't get 
"turned down.” 

The man who wanta to marry happlly should pick 
out a good mother and marry one of her daughters; 
апу one will «da. 

Do you suppose that with an engine like thia I 
could afford to put anything into the boller that 


"1905 Carburettot 


a motor 
Gives perfect mixture at all 


It is not necessary to buy high 


rite for prices, 


"hen writing Advertisers. 
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"Union" 1% Saw 


(Almost a complete workshop in one machine) 


18 suitable for various kinds of work—ripping (up to 3% loch 
thicki, cross-cutting, mitering, etc., and with the addition of 
extra attachments, rabbeting, grooving, gaining, dadolng, 


ete. 
easiest, running 


boring. scroll-sawing, edge- moulding, Spa, 
The heaviest, most substantial, accurate ao 
machine of its kind on the market, 


Machines Sent on Trial. Send fer Catalog “A" 


THE SENECA FALLS MFG, CO. 


102 Water Street, = = Seneca Falls, М. Y. 


FOOT and POWER 


AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES :::: 


SHEPARD LATHE CO. 
A131 W. 2d St., Cincinnati, Ohio 


ma ке "Uu R—— | 
AR. au Шыг d. 


BETWEEN THE 
NORTH ano SOUTH. 


IA THE PORTSMOUTH AND ROANOKE 
RAIL ROAD AND THE CHESAPEAKE 
BAY STEAMBOATS. 


HROUGH rrom Hatirax N.c. то N 
York IN FORTY ONE HOURS 
peinc THREE HOURS IN ADVANCE 
OF ANY OTHER LINE, ago THIS WITH: 
OUT A MOMENTS NIGHT TRAVELLING ON Kate 
Коло soutt оғ PuiLapELPHIA, АХО WITH- 


OUT THE LOSS OF SLEEP—Thas: 


From Halifax to Portsmouth 
* Portsmouth to Balii vore 14“ 
" Ванипоге во Philadelphia В“ 
H Philadelphia to №. York. 3° /*! 


Li 


for everybody. 
, Many styles and 
и, If in the a. 
market write for |i 
SAT descriplivà mathe Е 


B. F. Barnes Gompany, 
Rockford, Illinois. 


Lathe 8" " = 


Я to 15 inch sewing. 
Built for service, 


High Grade, Low Price 
Accurate Tools 
CATALOGUE FREE. 


SEBASTIAN LATHE CO. 
107-109 Culvert Street 
GINGINNATI, 0. 


LATHES 


6 hours. 
if 


Stoppages . 236 
9 9 fold inch Swing 
ЕТ List price, $05.00 and up ncceonlt- 


Ir37Lesves Halifax every Sunday, Wed 
nesdav and Friday; Baltrmore every Mon 
day, Wednesday апа; Friday —and Wash- 
ington City every Wednesday Fare (rom 
Halifax to Philadelphia, including eyery ex- 
pense (meals porterage &c) 518. | 

Olfice P. &.R. R. R. Co, 
Portsmouth Va., May 28, 1636, { 


ing to size. When ready to buy 
end for Lathe Catalog and prices 


3 3 | WF, & John Barnes Co. 
— 100 Ruby БЕ, : : Heekferd, Ill. 


"THE MYSTIC" ELECTRIC 45, 
VEST POCKET FLASH LIGHT &j 
Sent to any address post paid YS 
Send for free ratas. OOc 
FAY MARTIN СО. | 
1650 N. Clark Street Chicago Ill. Dept. 8 
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The Largest Factory in the United States for Manufacturing Metal Specialties БА ӨЕ 


Write as for estimate on apy article you want manufactured. 


FORT DEARBORN 


Manufacturers of 


PECIAL MACHINERY DIES, TOOLS, Etc. 


63-65 Crossing Street = 
Surfaca and Ciroular Grinding 


Gear and Cam Cutting 


PATENTS; 


Prompt and careful attention given all correspondance 


МЕС. CO. 


Incorporated 1885. 
Also Blanking, Forming and Drawing of Sheet Metal 
CHICAGO 


Serew Machine Work 


Valuable and Salable Patents Secured. 
Advice as to 
Value Free 


atentability and Commercial 


SHEPHERD A PARHER, PATENT LAWYERS 


"During the past 10 топта Mr. Shepherd, of Shepherd & 
rtünt patents. 
Ir recommending him to any 


Parker, has obtalned for ua 2 great many im 


have nö ħesitätion in hen 


one having need of tho services of à patent attorney, 


HALLWOOD CASH REGISTER 00. 


MODE LS CHICAGO MODEL WORKS 


[79 E MADISON ST., CHICAGO, ILL 


ESTABLISHED 1867 -- WRITE FOR CATALOGUE ÒF MODEL SUPPLIES 


WE MANUFACTURE 


Metal Hpeolalties, Died, Tools, Matal Btampings of 
all Kinda, Borew Machine Work, Novelties, eto. 
Estimates oheerfully given, Send drawing of models. 


Metal Specialty Mfg. Co., 
18-74 W. Randolph St., Chicago 


ma an examiner in the U. В, S Patent Office 


Mr. Parker on Мот, 1, 1903, resigned his ition 


enber 


WASHINGTON, D. C. 


this firm. 
210 Revenue Bullding — - == 


PATENT APPLICATIONS. 


Applications for patents filed in the United States 
patent office ате classifies according to the various 
nrts to which the Inventions relate, and are ench 
assigne] to one of the thirty-eight divisions in the 
patent office, They are taken up for examination Iu 
each divisio: in regular order of filinz—those In the 
апше class of invention being examined and dis- 
possel of, As far as practicable, In the order in which 
the respective /appllentions are completed, Since 
some divisions in the patent office are frequently 
months behind others in their work, it often ар 
pens that applications prosecuted by the attorney 
with the ntmost promptness in one division are #1 = 
ally acted upon long after applications filed in other 


Going to Put It on the Market? 


You have the article; we have the brains and the equipment for making it at the lewest coat. 
We mantiaeture anid ship all kinds of Special machinery on contract. 


LET US ACT AS YOUR FACTORY 


JOHN WISHART MACHINE WORKS, Engineers and Machinery Mirs., (Inc.) 43 to 455, Canal Street, Chicago. 
LONG DISTANCE ‘PHONE, MAIN Si. 


ExPERIM ENTAL 


= AND MODEL WORK ——— —— 


Invontors' Ideas Developed, Circulars Free, 


АМЛ. GARDAM & SON, (inc.) 
45-51 Hose St. New York 


divisions have become patents, &o that no general 
rule can be laid down as te how long it will take 
to secure n patent, or even just how long it will 
take teo obtain patent office action. Whenever on 
examination any claim of an application is rejected 
for any reason whatever, the applicant will be moti- 
fled thereof, and the reason for such rejection will 
be fully and precisely stated, and such information 
and references will be given as may be useful in 
judging of the propriet¥ of prosecuting his парри = 
tlon, or of altering his specification or claims, and 
if after recelving such notice he shall persist in his 
Claim, with or without altering his specifications, 
the case willl be re-examined, If wpon re-examiua- 
tlon it shall be again rejected, the reasons therefor 
will be stated. The ¢laims of an application may 
be rejected upon anything shown In a prior patent, 
whether expired or unexpired, or in a foreign patent, 
or in a printed publication, 


L ү A 
What Is Daus' Tip-Top: 
т TO PROTE that Паша" “Tip Top''la 
Lua, ihehest and simplest device for mak- 
eR. ioe 1 DO copies from pen-wrltten 
- — 1 and 5o copies from бурем 
i b . ginal, we will Hip complete dupli- 
смог, cnp size, without deposit 
p on ten (10) days't 


Price $7,450 less trade 
= Ag j/ccauntof Жс oh, oF $5 net 
THE FELIX 5, К. DAUS DUFLICATOE CO, 
Папа Building, 111 John МЕ... New York Cit 


Novelties Made to Order 


we'll show you how to place your invention on the market and make money. 


CHICAGO RIFLE MANUFACTURING G0., 22-2: 


CHICAGO 
Please mention Popular Mechan les when writing 


Metal Stamping 


We make Dies and Tools that will 
turn Work out cheaply. Write us— 


Advertisers, 


(000 Lf— ———Á e — emee "Бш" Шы ШИШ, "ШЫ ы 


CATALOGUE FREE ТО ANY ADDRESS. 


Chicago 


Union Model Works, m Ч. Clark SŁ., 


— — mcm = ЕЕЕ 


JATENTS б 


WATSON E. л. 
Registered Patent Attorney 
COLUMBIAN BUILDING, WASHINGTON, D. С, 


Advice Froo; Torma Lowi Highest Referenees; Beat Service 


= 


Save time and. móüty 


rum — m 


LEGAL OPINION AS TO VALIDITY AND 
BCOPIE OF A PATENT. 

Parties contemplating Investing money in patents, 
or in patented inventions, before making any ши = 
terial outlay, should have the vallditr and scope 
the patent or patents carefully examined by cül- 
petent experts. Many patents, for good inventions, 
are worthless as a protection against Infringers, as 
broad claims allowed in one class in the patent office 
may be anticipated and rendered invalid by struc- 
tures shown in other classes, 

Since the courts have uniformly held that the 
Claims of n patent nre to be fend, not only in the 
light of the speelfientlon, but also in the light of the 
entire prior art, it becomes a matter of skill, ex- 
perlenee and research to determine just what limits 
the court would be likely to impose upon a patent 
claim. 

To Investigations and opinions of this nature Pop- 
ular Mechanics Patent Bureau gives most careful 
Attention, ond their charges depend upon the cum- 
plexity of the case, and the time required ino making 
the investigation and report, 

REJECTED PATENT 

Мапу valuable inventions are 
rejected of abandoned applications at the patent of- 
flee for which patenta might be obtalned: and Popi- 


CASES. 


lar Mechanics Patent Burenn has frequently secured | 


patents for inventions which had bees giren up 
hopeless by the inventors and thelr nttorneya, 

In such cases the Burenu is ordinarily willing to 
accept a fee contingent upon gueeess in securing the 
patent. 
&houhl send us a letter to the Commissioner of Pat- 
ents authorizing us to examine their patent applieu- 
tions. If they find there is mo/chance for a patent 
they will frankly so advise the inventor, 

A new presentation of your rejected application to 
the patent office by a skilled expert will probably re- 
sult in a prompt allowance, if the expert by careful, 
conselentlons study of your invention and the ref 
erences has been able to work out points of novelty 
and advantage and then has defined these points in 
the proper teehnieal manner and made clear to the 
patent office by written or personal argument. 


їн 


j Book «ow to Obtale а Patent 
and "What tolavent" sent free, Send 
rough sketch for free report aa to 
patentability, We advertise your 
Patent for sale at our expense, 


CHANDLEE & CHANDLEE, Patent Attoraerz 
918 F Street, Washington, D. C. 


Plense mention Popular Mechanica 


Parties desiring wa to jovteticate sich cases | 


ten ot Si a Wash- | | 


af | 


Еи 


buried among the | 


071 


It may give you a lot of B 
satiafaation 


то OWN YOUR OWN 
CTORY 


But it often proves ап ах- 
penalve luxury and causes 
more failures than anything 
alas conmgeoted with a busi- 
КЕ: 


MANY FIRMS 
hare been manufacturing 


THEY WERE SUCCESSFUL 
in marketing their product, | 
and to all outward appear- | 
ancas were making a lot of 
money. 


THEY ALONE KNEW | 
that it took all the money | 
they геси borrow to keep 
ор Lh good a front, 
nå tian of manufacturing 
wil turn your losses into | 
profits, 


ШТ TIT, Ws. цыз 


We 
Manufactu 
Exclusively 
for Others. 


Us 


As 
Your 
Factory. 


That 1s 
Our 
Business. 


Kalamaze ] Mich. 


Valuable Book on Patenta FREE Tella how to secure 
hem at low cost, How toeella Patent and What tà 
Ins ent for Profit, Gives Mechanical Morementa ime 
vnluable fa Inventors. Full of Money-Making Patent Informa 
tion. ?W HOOK FREE to all who write 

Ü'MEARA & BROCK, Patent Attys.. 915 Е. Street, Washington, D. б. 


NEW YORK OFFICE. 238 Broadway, New York City 


you are in the market for any kind of —— 
and don't know where to get it, write 


POPULAR MECHANICS 


The Franklin Model Shop 


(TAL WORK FOR INVENTORS 


ы = motal from a single piece to a 
complete working model. Apparatos for Qol- 
leges, Exhibition Models, Брема! Too 

ventlons Perfected, Drawings and T 


Send for Illustrated Booklet В 
PARSELL & WEED, 129-131 W. 3141 St., New York City 


Dies and Stamping 


-- TO ORDER -- 
SPECIAL MACHINERY, MODELS 


SPECIAL 


EXPERIMENTAL WORK 


DROP FORGING DIES AND DROP FORGINGS, 


Hardware Sperialties, etc. Mnnf'ul to 
Order. Send Samples or Drawings for 
Estimai ев. Write for Our Booklet. 
THE GLOBE MACHINE @ STAMPING 


Ae O73 Hamilton St.. Cleveland, Ohiu 


when writing Advertisers. 


For more magazines like this click here => . www.VintageMagazinesOn-DVD.com 


572 


| PATENTED IN UNITED STATES, CANADA, FRANCE, 
THis Waroe im MADE SEAMANT AND GREAT BRITAIN, Fa 

ae an eee MN TENTS РЕ 
Hran Dror Foran JA | 
CARGON STEEL. Jawa - 


Wik Take 1-4 TO 8-4 | i}: Burt 


Bolta befo ге and 


after using the 
Hawkeye * 


deol (li 


1ман Рои. " | 


#00 anm Мо, ЖЮ 
PIPE WRENCH, T B Ор” А r e ix 
HREAD GUTTERS, POLS in wreno OT glia 
j я НЕЕ df trad 
a. Wil Remove "Newersiip and "Rowa'" Calks Withmorth deis pc 
Pil 
Best Wrench Made This wrench shoul be in the tool box of every mechanic. Will be mailed on 
For Automobiles recelpt of $1.00. Better order one today. 


Has More Uses Than Manufactured by 
Any Wrench [lade OMe HawKeye Wrench Co., Marshalltown, Ia. 
UŘ O oo 


CENSORED THE PHOTOGRAPH, graph to a French magazine. The Freneh publisher 

; | а So x 2E neted as censor nlgo and removed the heads of the 
. When the Russian eensor gets through with the group before reproducing the photo. 
foreign magazines and papers, nowadays, they re- - Ф OO ———____. 


BLOWN THROUGH 60 FEET OF WATER AND 
AIR AND SURVIVES, 


Four men working under п high-pressure of alr In 
the tunnel now being constructed under East river 
between Brooklyn and the battery suffered a remark- 
able experlence a few days ago. East river проте 
the tunnel ls nbout 40 ft. deep. One of the men, 
Richard Creedon, had just discovered that the roof 
of the tunnel was leaking, the sir escaping into the 
river, aud was tiying to stop the lenk with sand- 
bags, when suddenly the whole roof was blown out, 
nnd the four men with it. Bystanders any that 
Richard Creedon was blown 20 feet Into the alr, 
thore the level of the water. <All the men were 
rescued. almost immediately, and though all were 
brnised not one was gerlously injured. It is the first 
neeldent of the kind where the workmen involved 
have survive], 

——  _ — ————————— 
TESTING WINE HY TELEPHONE. 

The latest step |n the Interests of pure beverages 
is the devising of m telephone apparatus by M, 
Maneuvrier, of Frankfort, Germany, for detecting the 
presence of water or other liquids In wine, Two 
glasses, one containing what [s known to be pure 
wine and the other the wine that is to be tested, 
are placed in the apparatus and a current of elec- 
tricity la passed through them. If the simple being 
tested eontalns ndulterants a отн is beard in the 
веште patchwork quilts A Freneh family in St. telephone and by moving an index finger until this 
Petersburg had themselves photographed while remil- sonnd disappears the operator is enabled to discover 
їп the censored home journals sud sent the photo- the quantity of adulterant the wine contains. 


LOOE FOR THIS PICTURE DIRECTIONS 


Wet the handa well before applying tho 
soup, then rub the ap In thoroughly until 
dirtia loosened, then rinse, 


= 


На а" ( & Ы -Ҹ T $ One greatfeature of this вопр ia the ane 
nat is abaglutel re. being manu- Er D US ing of time, & very important thing to the 
а Нг га в y pu É E as "orkingmman. It requires but two or three 
bent redi | = ; 
tan is i e of ot а a EA 2 3 i minuteatothoroughly clennse the moet solled 
all trades, | B TO [| hands, and сап be used with hot, cold or 


ВАЕ water. 


б. Р. CHAPIN & SON CO. | | a Li c _ 4 SEND 25 CENTS 


READING, MASS. 


AGENTS WANTED For Sample Can 
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NAME PLATES, TRADE MARES 


| ОЕСАССОМАМЈА: TRANSEE R5. 


== jb om Homer oa. 
з E 


| FJ. RAHLFLATES-TRADÉ MARKS AND ОРНАМЕНТ: 
78 OPA LESCENT TRANSFER WIND OW. SIGNS: 


НАМ a ee а Ги ee dae x 


ao Гит hie а ҥн CORDO chine 
Am ШШШ ЫН таа ee = 


Civil War Relics 
and Curios 


$1.00 EACH 


TRANSFER WINDOW SIGNS 
For cosy corners 
and dena, 


бз 1 M S Write for circular. 


WALSH'S SONS & CO., 261 Washington St., Newark, М. J. 


CEMENT FENCE PpostTs 


ple 
Е 5 
fac ex Orava Wl euppiat Word api lis 


Lr vie cb ene, A. D, MACKAY & CO, Seer st an. 


ram Battery Telephones only $6 a pair 


For private lines. Works from 
1000 to 2000 ft. with *dry batteri 
Hattericatineach, m 


—VEST POCKET FLASH 


ait 
| mai es 
t achines BOLD or XKENTED 
ANYWHERE af HALF MANUFACTURERA PRICES 
акт ир rental to apply ой. тіс. Shipped with 
Divi ge? ni examination. Vritefort'atnlogue 
VPEWRITER EMPORIUM, 207 LaSalle St. Chica" 


| Turned Out 5301.27 


à "thing guaranteed. LET US 8RóTART YO 
Write tod ütalogue, Ag d ifer. «Address, 
V. Gray & Co., Plating Works, Cincinnati, oO. 


апа Power Hammer 


The best helper a 
blagkem ith mp ay 
Btrong, powerful and 
durnble. New prin- 
сіре, 


Матт птчгч" ter 
Fitorrforsale, Write 
for full description to 


THE HANDY 
v TOOL CO. 
i nd m Hellexy ue, ЕЁ 


үч [er Вох 40 


Plense mention Popular Mechanics when writing Advertisers. 


THE NULITE 
cas LAMPS 
Eor Bown, Mero ons кизи 
Ах ee theca eben | 

ыыр, a Menken ene oon am 


E m. 


Bie ile mmbtaimtr ran T 
ЫЕЕЕ BTRENT Lar Wir шш 
WT ыст iim 728 im uri Е! 


“THE ELDRIDGE" 
VEBT-POCKET ELECTRIC FLASHLIGHT 


ja the leader of them all. 50 : 
C. 


AL IyrzgorpcTORT Рис 
Ная cloth covered metal rase: z———— 


Postage 1106, oxtra. 


Mechanics, Stationary 


Engineers, Farmers and 
Factory and Shop Employes 


Here is just what you 
;1need—a 


Good, 
Durable 
Pocket 
Hnife 


which embeodles the 
following 


EIGHT ADDITIONAL 


—TOOLS— 
Alligator Wrench, Wire Pliers, Wire Cutter (will 


4 cut barbed fence wire), Hoof Hook (can also be ] 


used for a packing hook about the engine), Serew 
Driver, Serew Bit, Swedging Awl, and Leather 
Pooch, The blades are tempered to withstand 
hard usare and are made of the beat 85 carbon 
cutlers steel, 

These toola are needed almost every day, and 
you cannot afford to be without them, 


Price $1.25 Postpaid. 


Do not delay but send your order TODAY 
Agents Wanted 


Devine Specialty Co. 


842 State Life Building, Indianapolis, Ind. 


for Н 

' Ea. ^. Е Ы , ihah 
sm, "x М к, cn ALN ©. ль 09) i. wind and 
д -— 3 mier ax. bbe wish rlehlg үрен н] sores and 
pus ruarkrired & соте! Dixnrbesper; wiih leig (eld 
XE pas: shabe for Ladles oT pest «ш for Gents, 
wea! LU von consider ji equal to ny 865,00) FOLD 
Ns FILLEI! WATCH  Warranied ШШ TEARS 
ES y the azpreas agent K1.15 aad i$ be {кєт 
„Р ТЕГРЕГ leh eect wich. Morilan 
‘i [Т roe weed Geol or Ladies" не, et | 
T I. FARBER & CO, 031. £8 шше S4. CHUA EH, 


was the hit of the Bt. Louis Fair 

THIS MUSICAL PIG You can hove more FUN with 
thia cute little porker than any- 
thingererinvented. You almply 

- bier him wp, then the pig begins во іа, J ber 
, Кш а while ha iquenis, ihia Фотов, thes 
glraa up tha hon wLih а last falni grin bed 
Bsally lave dows шг] dimi. Deui mis this: T8 


la tho bati yet. Bent posi far Т 
Sie, and sur big tar EN £2- lic, erai 


W. Н. MILLER SUPPLY CO., 7396, 4th St.. St. Paul, Minn. 
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uS | = „. SCHNEIDER.—Care and Handling of Electric Plants, $1.00 
"E. BOOKS ,AmnsrROM.—rFremans Guide to the Care of 
4323€, = Boilers =- = = - 50 


ане. Ma. NORRIE.—Induction Coils and Coil Making for Ай 


= Purposes = >= $1.00 
chanica and other pets Test ё 
subjects. Send fer W — — —  CROMWELL.—Easy Lettering for Draftsmen «+ + — .50 


JUST ОЧОТ. The most complete set of Wiring dia- 


pros list FREE. 


HOW TO RUN EN. I "^X grams and circuits yet published. Limp Cloth, 50c, 
GINES AND BOILERS TO cem HOW TO TELL THE TIME in any part of the world at 
Written In plain lang. Ща SPON @ CHAMBERLAIN 
Ра » PUBLISHERS OF TECHNICAL BOOKS 

| 2,000 COPIES SOLD şi. 00, Postpaid Dept. PM, Liberty Bldg., New York 


ROYALTY PAID gpd Mosc) pereo BOOK HEVIEWS, 


ON Pioneer Music Pub. Co., (Inc.) 


SONG POEMS “Sue. 


ELEMENTS OF MECHANICS, By Manafleld Mer- 
riam. Cloth: 12шо.; 172 pagés. Price $1.00. John 
Wiley and Sons, New York. 

This book comprises 40 léssons for beginners in 
engineering and attempts to apply the best meth- 
ols of applied mechanics to the development of the 
fundamental principles and methods of rational me- 
chanics. The hook makes constant appeals to ex- 
perience as the best master ап gives many numeri- 
cal dMlustratlons and queries and problems. 


The New 


Pop ular Mechanics 
PREMIUM LIST 


Fully Illustrated 
Is Now Roady 


BOOKS FOR MECHANICS, 
ELECTRICIANS, ENGINEERS 
[SHOP TOOLS OF ALL KINDS 
SPORTING GOODS, WATCHES, ETC. 


MODERN GAS ENGINES AND PRODUCER 
GAS PLANTS. By R. E. Mathot, M. E. Cloth; 
300 pages: 175 illustrations. Price $2.50. The 
Norman W. Henly Publishing Co., New York. 

To mssist the gas engine designer, user and en- 
rineer to an perfect understanding of the construe- 
tion, selection, purchase, Installation, operation and 
maintenance of gas engines is the purpose of this 
book, and it's object has been carefully and thor- 
onzhly carried out. Every part of the gas engine 
la described in detail In a clear, terse manner, the 
text being further elucidated by excellent diagrama. 
There are alap helpful suggestions ан to the purchase 
of an engine, its Installation, care, operation and 
| remedies for perturbations in running an engine. 
Considerable apace is given to producer gas, lts gen- 
eration and utilization, 


BROOKES’ AUTOMOBILE HANDBOOK. By L. 
Elliott Brookes. Flexible binding: 325 pages; 
numerous Illustrations, Price $1.50, Frederick J. 
Drake & Co.. Chlengo. 

The almpllelty of this book willl appeal to all own- 
ers nnd operators of automoblles. It includes road 
| troubles, motor troubles, carburetor troubles, Ignition 
troubles, clutch troubles, and starting troubles—all 
the annoranees that are apt to befall the automo- 
hilist at any time. With a practical handbook with 
him, many of these troubles can be overcome in ñ 
few minutes and moth delay mar be spared him. 


Something for everybody given for 
one or more new subscribers, 


тереке fà Spain | 


BOILER ROOM CHART. By Geo. L. Fowler. Bize 
14x25 inches, Price 25 cents. The Norman W. 
Henley Publishing Cü.. New York. 


m ГЕУ —— PED T The construction and arrangement of the best 
AWIN | STUDENTS NEED type of boller plant is shown by this educational 
"JL" y | THE DRAFTSMAN chart, and every part has a reference number which 


corresponds to the number and name of the part 


25c for A months—Cleveland, Ohio in а glossary printed at the slides. The names of 


BUBIERS POPULAR ELECTRICIAN 50e. per year 
ELECTRICAL BOOHS for Beginners. 10c, 25c, 50c. 
Sample Copy and Catalogue FREE | 
Bubier Publishing Co., Dept. 5, Lynn, Mass. 


Please mention Popular Mechanica when writing Advertisers. 


ELEMENTS 


MECHANICS 


Forty Lessons for Beginners 
in Engineering 


By MANSFIELD MERRIMAN 
Professor of Civil Engineering in Lehigh University 
I2MO, 172 PAGES, 142 FIGURES 


CLOTH, $1.00 NET 


"- B - — 


Order through your bookseller, or coples will be 
forwarded postpaid by the publishers on 
receipt of the retail price, 


DESCRIPTIVE CIRCULAR UPON APPLICATION... | 


JOHN WILEY @ SONS 
44 East 19th Street, - = + МЕМ YORK CITY 


more than 200 parts are given. The equipment con- 
alats of water-tube bollers, ordinary grates, me- 
chanical stokers, feel water heaters and pumps. 


GRINNELL'S HAND BOOK ON PAINTING. By 
ү. В. Grinnell. Memorial edition; 159 pages; pa- 
per covers. Price, 50 cents. The Western Palnter, 
Chicago. 

This book is generally conceded to he one of the 
most practical works on painting in existence, All 
the profit from this memorial edition ts to go to the 
BSupport of the author's aged widow, Who was left in 
etraitened circumstances, 


ALTERNATING CURRENT MACHINERY. Бу 


Wiliam Esty, & EB, M. Ac Cloth: 425 pages; 

numerous illustrations, Price 33.75. American 

School of Correspondence at Armour Institute of 

Technology, Chicago. 

The beginner and the so-called practical engineer 
is the person for whom this book ls primarily in- 
tended, Its purpose is to give him a working knowl- 
edge of alternating current apparatus, &o that he 
ean Install and operate it. To study this work one 
does not need to be a mathematician, as it contains 
по mathematics berond the simplest trigonometry. 
The reader js assumed to have some knowledge of 
the simpler laws of electricity and magnetism, how- 
ever. The book contains a great number of Nilus- 
trations, and а large variety of examples and numer- 
ical illustrations. 

4+ 


CATALOGS RECEIVED. 


“The Hunt Noiseless Convevor," is the title of 
Catalog No. 053, Issued by the C. W. Hunt Com- 
piny, of New York. The catàlog treats of various 
methods used in handling coal and ashes and gives 
illustrations of a number of installations, 


BTO 


AS A SALARY-RAISING PROPOSITION 
...TULLEY'S BOOK RANKS FIRST... 


All the engineering information you should have; 
all you really need is contained in this book in | 
plain, practical and concise form, 
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TULLEYS HAND BROOK ON ENGINEERING | 
ін a complete library covering the subject in all | 
its various branches, and contains 595560 pages, 
$3.50 is the price, and it is sold with the une | 
| derstanding that jt may be returned if not smtis- 
үнс and your money will be refunded imme- 
ately 
The fourth and last edition if now ready for 
distribution. ЛО of 17.000 books sold only two 
have been returned. This fact speaks for itself. 
CUT OUT AND MAIL TO-DAY 
H С. ben Y & CO.. Wainwright Bldg., St. Louis, Mo. 
our offer ta Rend mms ex prism prepald, SEITE са аи a 
Hand ү АЛ Engineering, ca £L, und enclose per - 
Ce 


first payment. The balance, | I agree to rem!t in 
monthly installments, money or expresa order, or нїп рї. 


Name ыы ence dca e PETER 
Etreet or Box "RNC Сн, ар Б 
City and БАН er ier a ARAM Coca DU Kok ова à 
Р. M. | 


TELEGRAPHY 


Telegraphers’ Penmanship and Typewriting 
COMBINED IN ONE TUITION 


We are doable to meet the demanda of the raliroada for our 
| uated. Foditlens guaranteed to all our atudenta Send 
Or catalog. 
The Chicago Railway & Commercial Institute 
07 Washington St., Chicago, Ill. 


Engineering TS 
Engineering [iis 


ly 
ра. Shop work from the оні Short 


me nis in Bteam and Electrical санаи ‘expenses low. 
Ammam olere the beak. Echo] bil yoan Stee үн — Bo E егте fr ea нї: 
steam ari wlectricel courses, Bend far ТАК Меп! п cours in which Interested], 


HIGHLAND PARK COLLEGE, Des Moines, Ia. 


А School 
Within Itself 


Space will not permit telling 
| you all about thia bank: ‘but better | 


111, we Bite pou achanceto examine 
PRAGTIEAA it for yourself by pnr offer to refund 

ELEC? FREG ITY ONT if book i» not snutiafnctory 

- n танан, Uader this pen 
1 0 copies have been sold шы MI 
for, nid ont of this number we н 
refunded for only 20 copies. There 
nre nineteen chapters, carrying you 
from the fu ndamontat principles of nf 

electricity through, the art 

finished ynamo and chapter devoted 
to the electric automobile and bat- 
teries. Contains a dictionary defining 
1,20 words. 


4th Edition. Price, $2.00 delivered. 
CLEVELAND ARMATURE WORKS: Cleveland, Ohio 


тыш m" rud 


Please mention Popular Mechan ics when writing Advertisers. 


For more magazines like this click here => 


“Want" and "For Sale" Ads, 2 cents рет 
word, parable in advance, Replies may be 
sent to a number, care Popular eigen aem 
and will be forwarded promptly with 
extrm charge, 
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"SHOP NOTES"—Paper covers i») cents. 
Mechanics. 


Popular 


AUTOMOBILES. 


FOR SALE—Orlent Buckbonrd. 4 bh. p, with 
starting rank instead of strap, gowl na new and in 
running order, Getting larger machine. $200 cash 
takes it. Chas, Archibald, East Palestine, О. 

SMM) MICHIGAN AUTOMOBILE, new 


", for S200; 
motoreyeles cheap С. R. Baker, Salem, C. 


CHAUFFEURS WANTED—We teach ambitious 
young men, hy n system of piain and practical cor- 
respondenee lectures, illustrated by photographie re- 
Production, together with senle working drawings, 
showing how to build automobiles, and we follow 
thls up by teaching our pupils how to operate a 
large tonneau touring car on the rond. Our system 
enables any inan of тега means to perfect him- 
elf in this mew fol promising feld, ond they nre 
able to retain their present positions until qualified 
to fil a better one, Our instraction willl qualify 
you to earn at least from $15 to 225 weekly, The 
increasing uctivitx amd interest in лабан еа is 
remarkable, Factories пий garages want men to 
йюешопе гае ani sell aubonirobiles on a straight säl- 
ary basis. Private parties wart competent chauf- 
feurs., atl the work is pleasant, agreeatle and it- 
etructiye: often leading te extended trips abroad 
at a gooi salary. This Is your opportunity, We 
give you prectteal instructions and follow them up 
hy actual road work. Our terma for complete course 
nre $10, payable &2 down and $€2 weekly. As soon 
ns you have completed rour course we will issue a 
certificate whieh will be worth money and m good 
position te you if you nre earnest and ambitions. 
MeLaren Automobile Inastructlon School, fl N. 13th 
Sr, Pli Philpdelpliina. 


rs шн / 


BLACKSMITHS. 


d mulla 


Be а Master Mechanic and expert steel worker br 
ising Toya Treatise бп new steels explaining how 
to work them with 75 new methods for working all 
difficult jobs. Ten reeelipta for making your own 
compounds for welling different kinds of steel zoll, 
Thermite welding fully explained: also two colored] 
tool tempering charts: chart A explains all annealing 
and hardentig: Chart B expining both seientitle- and 

lain tempering to mg stamdard, All the above for 

1.000 Valuable samples free, W. М. Tor, Sidney, 
Оо, 


BUSINESS CHANCES.- 


a —=— 


FOR SALE—Foundry nnd machine shop in town 
of TAN; central Minnesota, Well equipped. for re- 
pairing and manufacturing. Nearest eompetition TO 
miles, Address Hox Ste, Litehtlebl, Alinn. 

£1 INVESTED in eur con] mine today will be 
worth £5 ln a ураг; bank references, Write Bitim- 
ious Coal Co, 5470 Andros Bldz., Minneapolis. Mint. 

FOR SALE—A very desirable. machine and re- 
pair shop, residence, location and, business; minnti- 
facture weno) sawing machinery, which is in great 
demand: more business than can attend to: Wott 
to retire; m bargain, Irving Fox, Rochester, Minm. 


START A FACTORY of your own on a capita] 
of £?. Learn to make the handsemest robes and 
bed spreads ever invented, Enormous profits, un- 
limited demnmd, Ener to learn, Large size sample 
nnd full (nstroctions for making for 50 ets. P. O. 
order. Satisfaction or toner haek. Address Win- 
ion, Lock Box 45, Honer Grove, Tex. 


ENGINES. 
EIGHT-LIGHT DYNAMO: wil sell cheap for 
eash or tride for gasollne engine or engine enst- 
Ings, Wil Guest, Hox 115, Russellville, Ark. 


FOR SALE OR TRADE—? h. p. vertical steam 
engine in exeellert condition. Address C. T. Hyatt, 
Eaton, Ind. 


www.VintageMagazinesOn-DVD.com 
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FOR SALE--At once, 1 aet Bteppey motor čast- 
Ings, 1!4 h. p. and extras ready to finish; partil 
finished, Price here $3 cash. Joho L. Peacock, 15 
wW. Fair Br, Atlanta, Ga. 

FOR SALE—% and 1-16 h. dyuamo eustings. 
Photo for stamp. Ror Ноу A. скача, Lincoln, L. 


MISCELLANEOUS. 


EMPLOYES and Wiatehmen's Recorders, for re 
cording arrival and departure of employes, andthe 


night watthinan’s trips. Illustrated catalogues 
free, Н. E, Kimball & Company, 274 Wabash Ave, 
Chicago. 


 WANTED—Full particulars of meriterious artl- 
cles suitable for mail order business, and cireulars 
with our imprint for distribution among. agents, 


Agents Supply Co, Detrolt, Mich. 


WAN TED—oOne secoml-hand small power alr com- 
pressor in fair con:i!'tlon; must be cheap for cash, 
The York Automoblle Garage, York Village, Ме, 


AUTOMOBILE parts to exchange / for Edison 
Et. Col aph or typewriter, Ay DP... C, 10 B Wall 
Columbus, ©, 


OUR NOVELTIE CATALOGUE is just out. 
Write for it now. Smith Bros, M3 West Van 
Buren BL, Chicago, Lh HO 

CASH, OR WILL EXCHANGE for kodak or 
лп, complete lessons “Metal Minlng," International 
Correspondence Schools; | cast Jessons on 
“Cyanide Proceas;" cost `#15. Blow pipe outfit; cost 
£15. Complete drawing outfit; cost $10. Address 
"Mining Engineer,” care Popular Mechanics. 


BRAINS FOR SALE—Do Fou want a prospectus 
written and Illustrated for your new company or 
syndicate? Do you want one that will command at= 
tention and sell shares? Do you need п catalogue 
or booklet that will not be thrown in the waste 
basket? Af so write to Expert, care of Popular Ma- 
chanics. Jowrnal bullding, Chicago. 


CAMERA FOR SALE—YVivre camera, ахл im., 
in good condition, $i. C, L. B. Popular Mechanies. 
ADVERTISING COURSE FOR SALE—Ful 
coarae of lessons from the foremost &chool in the 
country. / Price $10. C. L. &, Popular Mechanies. 


> WHEN YOU WANT anything Amd dont know 
Where to get it, write Popular Mechanics, 


THE FRACTOMETER willl instantly solve nli 
problems in addition or subtraction of fraethons and 
thelr decimal equivalents. Every person lias need 
for this wonderful Invention, especially Draftsmen, 
Engineer and Mechanics, Price Шм postpaid, oF 
given free with a year's anhsceription to Popular 
Mechanics at $1 per year. Popular Mech- . Jeur- 
nal Bldg. Chleago, 111. 


DEATH Is gaid to he plensant when it takes place 


by drowning; however, we do not belleve you want 
to die that way. “How to Swim" [s the book that 
wil teach you how to swim, Contains 100 lilustra- 
tlans: sent postpald for £1. Popular Mechanica. 

WANTED-—1f xou have nuything in Nebt metal 
manufacturing, Job or experlmental work, write më, 
Lowest prices, Schwabe & Son, 55 W. Washington 
St, Chicaga, 


WE CAN TELL you where to get good bargains 


in all kinds of second hand machinery. Popular 
Mechantes. 

BINDERS—Will hold Popular Mechanica 12 Is. 
anes, Bent postpaid on receipt of 50 cents, Ad- 
dress Popular Mechantes, 

Five years subscription for three dollars. Popular 


Mechanics Co, make this offer, 
pie are taking advantage of it. Tt's open fo ron nlan., 


WANTED—Ten Ueht &eoond hand dynamo In 
fair condition: must be cheap for cosh, Warren F. 
Hisiedell, York Village, Moe. 


FOR SALE—Printing Outfit, 5xT!5 Model press, 
four fonts type, new. Labor saving leads, slugs, 
bariera, stunds, eases, cabinet., stack. rte. ete. 
This materia] ds all new and lm Al condition: Жл. 
£4 for boxing and crating.  Eneclogée stamp to Insure 


A great many peao- 


reply. Drawer 5, Salineville, C. 
TOR SALE—Clarinet,  grenndillo, 13 keys, 2 
rings, Albert system, nearly new. C the right key 


for organ or orchestra. АП, care Popular Mechanics, 


Please mention Popular Mechanics when writing Advertisers. 


MISCELLANEOUS.— (Continued) 


FOR SALE-—Chemp, A enmplete  Interuatlonal 
Correspondence School course in mechanical draught- 
ing; all tools, volumes and one oak folding drawing 
table, or will exchange for a small gasoline engine. 
D. В. L., core Popular Mechanics, 


FOR SALE—Trap Drums, one HBxl1» orchestra 
ниге, one 24-fneh rosewood shell bass drum, dram 
beater and 10 cymbal all new. Cost $237. Will sell 
for £M. Enclose stamp to insure a reply. Drawer 
D О. 


п, maliueville,. 
FOR STREAM WATER OR AMMONIA STILLS. 
NEW STEEL CYLINDERS, 
Ten feet 6 inches long, 24 Inches diameter, welded 
beads 14 inches thick; weld shies $; inch thick; 
tested 1.500 pounds to the "ar ЧҮШ last a life 


time. Cost $250 each. I sell at $50 each, Е. О 
Melvin Haskell, Gloucester, Mase. 


FOR S&SALIE--^A course in electric power snd 
lighting; cheap, I. C. &. Or would trade for motor- 
cycle, Wm. Gunkle, Jr, 782 W. 12th street, Chl. 
ела. 

FOR SALE—New 5 kl. p. 
Cline engine and one 3 h, 
gine for blerele, — Chas. 
tine, O. 


FOR SALI--Hecelpt to make iron take д bright 
polish like steel and how to drill hardened steel. 
tM) cta. each. 


І. Jazyk, Beaver L Dam, Wis. 


FOR SALE—At half price, gtntlonary eungzineer'a 
course din International Correspondence School, 
Scranton, Pa. Fred Metzler, San Miguel, Cal, 

POR SALI-—I-12 110 Motor: Tripod tube level; 
и-и]. faucet tank; compound slide rest; alternat- 
lng and direct are lamp: large electrle condenser: 
lamp handler for high places. Нох 6S, Station V, 
Cinelnnatl, CO. 

FOR SALE—Patterns for sheet 
excellent Hunting and pleasure boat, fast, safe, 
light and durable: seals anml cheaply made: mno 
Special tools or modela required to bulld the baat; 
Write for diagram and prices for full size patterns 
and drawings. Е. Thompson, 500 E Main St., 
Decorah, Ia. 

A PRACTICAL BOOK, 
Postpaid #1, J, 


FOR SALE-—Wiutrh and 
Shabbona, TII. VL 

FOR SALE—Full set of С, hand in- 
Bfruments. For particulars address Lock Box 155, 
Duncan, Ind. Ter. 


I TEACH YOU how to make mirrors, photo-mir- 
rora, blue print photographs, re-ink old typewriter 
ribbons, io glass  etehinzg, embossing, chipping, 
transferring, cutting, ete, Hew to enlarge portraits 
їп one hour. These and many more practleal money- 
making methods for agents, painters and mechanics, 


water-cooled Ghjo gia- 
p. air-cooled gasoline en- 
Archibald, East Falp- 


metal boat, am 


“Dies and Diemakinyg." 
L. Lucas, Bridgeport, Conn. 


H. 


shotgun, Davis, 


їз. Conn’s 


Send stamp for prospectus and terms L. G. Hul- 
linger, Francesville, Ini. 

G. KIOLA, engraver, 1^5 W. Madison St. Chl- 
cage, IH Postal brings, cireuinr. 

WANTED—Two eoples, /Jantary 1, February, 
1904, American Eleetriclan, State price. Ad. Oscar 


Н. Lingel, Z704 5, Jefferson Are, St, Lonlg, Ma, 


AGENTS in every chop to sell simple remedies, 
mechanical prepavation^nnd hand poste. A. T. Og- 
den, 21 Mill St.. Poughkeepsie, N. Y.. Dept. M, P. 


TO  EXCHANGE--Camersg, fine stereopticon, 
Colts rifle, Soudan quaüdricyele, complete set bievele 
repalrer's toolg, Victor talking machine, Th records 
in ease, Want fancy plreons, or what have vou 7 
W. E. Petergon, Warsaw, Ind. 


TO EXCHANGE-—Edison house phonograph, horn 
[twenty (20) inch hell, best folding stand, Tí. 
ords, one record. ease, holding 36 records. Ontfit 
valued at $03; Byrneuse double barreled, hammerless 
Bhot gun, 25 inch, four Майе, Damascus barrels, tost 
ine (800 dollars: Winchester rifle, 22 short, 1890 

el, 16 shot, repeater, for Serew-cutting lathe, 
anything from Mo. 4 to Мо, 515, Barnes preferred. 
Give description. Address Fred Duteher, 1730 Lin- 
соп Ave, Kalamazoo, Mich. 


Please mention Popular Mechanica 


BTT 


“Mechanics for 
Young America” 
Tells How to Make Things 


Reprinted from the Boys’ Department of Popular 
Mechanics. Fully Illustrated. Instructions are 
“Written во you can understand it.” 


CONTENTS 


How to Make n Paper Bont. 
How to Make y Barrel Boat. 
How to Маке а Water Wheel, . —— 
How to Маке Your Own Fishing Tackle. жанан " 
Temporary Camps sind How to Buld Them...... 
Permanent Camps aud How to Huild Them, . 
How to Build пп Imitation Street e Line, ,... 
How to Make a Water Bierele.. жалкак 
Нот to Make a Miniature Windmill.. VE qaa 
How tu Build nu Ice Boat. - . — Р 
A Novel Burglar Alarm.. 

A Mechanical ventriluquist. and How to Make It. 


EE tF FE 


How to Make a Rout- E ea itii Sua CRAS 
Renewlng Dry Batteries, Lx ae CR RACE SORORE RR 
Haw io Make Water MOLOFS. аннин. 
How to Make "Antique" Siar ao йазын 

Materials. - ‚акаа ааеанантавтантавта 
Lettering à Cloc E DB ор teense 
How to Make a Windmill of One or Two Horse- 

POWI .:......--u2n-»22ru5 ee таве тка 8 
How to Make a Trap for Rabbits, Rats and Mice, 
How to Make a Small Searchlight... ....0canenes 


Kites of Many Kinds and How to Make Them— 
Тит Fishing .... 


How to Do Ornamental Iron Work........ eese "s 
Ornamental Metal Guards for Open Fireplaces.. 
How to Make a Propelllng Vehicle...... sese 


How to Make a Water Telescopes... 2222222222 
How to Make Paper Ballaonga.......... soror 
How to Make a Hectograph............. eese 


Useful Articles and Ornaments Made of Old 
Bi¢cyele Parts 


Devlees for W inter Sports—How to Make and 


Usc Tn анна нвнавннн вата тан аан 
TUNE Sleds, Chair Sleighas, Toboggan Slides 
anu HEIN Loss uses E AAOGR dA neers Keak ERN 
How to Маке Rubber Stampsa......... err 


How to Маке a Baggsge Carrier for Bicycles... 
A Water Candlestiek......2osoenhuoonhuhtuamuus 
Hoxs' Hand-Power Auto—How Mandle.........-... 
How to Make a Pale of I2umb-EHellg........orre 
How to Rid Your Yard of Cnts.......... 2 nn 
How tà Manke an Easel. pt 
To Light n Gaslight Without Matehes.. 

Things а Bor Can Make Ont of old Bloycle Parts. 
How to Make п Wind Propeller............ ss 
Photographing from a Captive Halloon.. ene 
How to Маке п Eimple Burglar Alarm., 


Sent postpaid on receipt of 25 cents, or order 
Írom your newsdealer. 


Popular Mechanics, 
Journal Building, = = Chicago 


When writing Advertisersa. 


For more magazines like this click here => 


ELECTRIC RAILWAYS 


Dynamos : Motors : Cas Engines 


memi 


B Complete Working Modele, cleo Castings and Paria. Era 
hias for the r1 Electriolan. mgn an for Cata] Even 


The CARLISLE & FINCH CO., 
Cincinnati, Ohio 


262 E. Clifton Ave, 


an 110 тей ейі. Walghi diba На b Еһ. 
Батый Hamp for catalogue. Agenki н eters m lari. 


THE R. M. CORNWELL CO., 
208 &. Ballas ВЕ. Brraguse, N. E.U. В. А 


EVERY BOY 
His Own Toy-Maker 


It talla you how to make a Steam 
“Windmi i тре nphic Cameriá, 
a Windmill, a ie&rosacope, nn 
Electrical] machine, an_Galtinio 
Battery, an Senda Telegraph, 
n Electratypin осоре n 
elephone, а niet i 
Magic Lantern,ra Жақ 
Boats of every kind, com a liti 


rowboat toa f all. ‘een 

how to tak ын. 

Paper To бач, Manks, "Card Racka, 

: Wagons, Са Toy Houses, Hows 

Guna, Slings, 

вына, Fishing Tackla, Rabbit a a Hi rd Trapa and many 


other thi nd all ін made нк} plain and aim pla Abg any 
por сат Pag make tham 200 handsome { The whole 1a 1 

ustruted with more than 9X handsome illustrations, Thin 
is n great book and you should not be without it. Price 
only 10 cents, postpald, 3 for 25 cents, Address 


WESTERN SPEGIALTY CO.. 532 Minnehaha Street, St. Paul, Minn. 


ZON 


a 


The World's Headquarters for 


ELECTRIC NOVELTIES and SUPPLIES 


If it’s Electric We Hare It.— We Undersell All 


SE maa Tree Lam А Battery и 
Fan Motors, £2 
Battery Table pes 
Battery Hanging Lam 
Telephone, compis te, £2.50 to 
тів Door Bells. P 
rrit Carriage TIPR, 
DO Medical Batteriea, 
l? Belt, with BHuspensary, 
elegraph Qutt t, 
Battery Motom, 
Bicrele Electric e 
Electric R Пау, 
ocket Flush Lighta, 
eoktie Lighta, 
BEND FOR NEW CAT., ТПЕТ OUT 


83 Electrio Hand Lantern. Agents Wanted: 
| OHIO ELECTRIC WORKS, .'. Cleveland, Ohio 


ЖЕТИНЕ Г". 
guhgssEREEETIE 


Please mention Popular Mechanics 
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NEY PRIN TINC AT HOME 
We Teach You How FREE 


Full instructions with every Model 


Press, for doing all sorta of job print. E 
ing. $1 an hour made or saved in spare 
dme printing ior: сета or yourself, f 

Work easy eel piires B 
Tha leader far thirty marsi Write бағ [re bailat 
ABl rü'sresmeata аһа] TETE 


Model Press Co., 
106 М. 10th St, Philadelphia, Pa. 


ELECTRIC MOTOR, 75c. 


Han with a wet or dry hattory, Ask ] 
cal dealer or look throug == refer 
za p nnd вер if you сап buy an electrio 
motor with Z.inch armature, Wrought iron 
Held magnet, pulley, ete., for 75 centa, pack. 
ing and postage, 15 conta, 
CATALOGUE FREE 
Electro magoota for oxperimenting, 150 each, 
Band 10 casg Tor 10. feet of rag nel wlza for azperizenting aml making асла magrana. 
ARTESIAN ELECTEIC CO, 744 Artesian Ave., Chicago 


a, 


ONLY ONE PHOTOGRAPH OF THE EMPEROR 
OF JAPAN, 


There is only one pieture of the Japanese emperor 
in existence, It is said, aml this was taken many 
years ago. This accounts for the single likeness the 
newspapers hare been able to reproduce during the 
present excitement in the Orient, when one might 
reasonably expect шайт and varied pictures of the 
famous Mutsuhito ~The Philadelphia Inquirer ex- 
plains as follows, the authority being a Japanese 
diplomat: 

“When photography first became so popular the 
emperor was one of the first to alt for his portrait, 
and wis very much pleased with the process, which 
whe enr-cfully explained to him. Soa childlike was his 
Pleasure that hardly conld he wait until the next 
day to see the proofs. But when the proofs came 
to the palace and the emperor had looked at them 
long and earnestly, he laid them by with a sigh, 
AAying: 

"If I am as ugly as this I will never be photo- 
graphed again," 

He never has. It is forbidden in Japan to cir- 
culate photographs cf the emperor, and the Japanese 
legation are forbidden to give out photographs of 
him for publication. Some of the first photos were 
finished, however, and distributed by an English 
Journalist to several lending papers Every photo 
brought a neat price. No other photographs of 
Mutsuhito willl ever be eclrenlated. The emperor 
says gravely that he does not wish the world to 
know that an island so beautiful as Japan is ruled 
over by опе so ugly as Mutsuhito. 

i QM 
“Who is the belle to-night?" asked she, 
As they stood on the ball-room floor. 
He looked aronnd the room to see, 
And she speaks to him no more, 
———  — ———— 

Will Jas, Н. Whitcomb, Baltimore, please send us 
his street address? Our replies to his several letters 
are “returned for better address," 


‚ With these cards you сап do the most won- 
пегі tricks. You can make trays fade into 
blank cards, blanks into aces and aces nto 
leuces, etc. No practice necessary. Bend 
for? a k and bea real wizard. ONLY 
lün, ТРАЙ, with full secret directions. Address 


ups M WESTERN SPECIALTY GO.. 532 E. Minnehaha St., St.Paul Minn 
when writing Advertisers. 


— CHANGING CARDS 


Telegraph | Outfits 


"Modern Telegraph Outfita," complete with 
battery and instruction book, only $1.04 
Money refunded if not satisfactory., Send 
for our Catalogue of 


"EVERYTHING ELECTRICAL" 
AT LOWEST PRICES. — IT IS FREE. BOOKLET 


"HOW TO МАНЕ RATTERIES'' 
Postpaid 10 Cents. Write us at onde, 


Modern Electric Co., Muncie, Ind. 
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| CATALOGUE FEEE PRICES RIGHT 
Telegraph Instruments, Telephones 


| Huralar Alarma, Bella, Posh Buttons, Hatteriea, Electric 
| Clocks, Medical Apparatus, Motors, Etc, Etc. 


| MANHATTAN ELECTRICAL SUPPLY CO. 
32 Cortland St., New York [38 Fifth Ave.. Chicago 


"Champion Weed Puller 


THE BEST AND SIMPLEST WEED 
PULLER EVER PUT ON THE MARHET 


WEED PULLED 


T consists of three strong Iron prongs et solldlr into a heavy malleable 
hend and attached to a threeé-foot handle; also a wire ejector to loosen 
and throw the weed and foots from the prone. 


By pressin 


the prongs down around the roots of the weed and pulling 


out with a twisting motion 1t grasps the roots tently and pulls them out 
i 


entire and clean, leaving none to spring up again. 
Nothing about it to break or get out of order, so it 


or tenring the roots. 
Will last for rears. 


ere is no cutting off 


It is as superlor to any other Implement for pulling weeds ns a cork- 


screw is to а pair of shears for pulling corks, 


Anyone can keep a lawn free 


from weeds with very little work, and the work is a pleasant recreation. 
For Sale at all Seed and Hardware Stores 


PRICE 50 CENTS 


CHEAPER THAN ANY OTHER WEED PULLER 
If your dealer dove not фато them in steck, write to the company 


Agents Wanted Everywhere 


CHAMPION WEED PULLER CO., 794 RAILWAY EXCHANGE BLDG. 


b — 


WHO OWNED THIS PEARL? 

A woman and her escort were eating orsters In a 
restaurant when the woman discovered a S750 pearl. 
The woman diseovered it, to be sure, but her escort 
paid for the oysters, The proprietor, however, 
claimed fhe Pearl on the ground that shells and 
bones were left by customers. In whom did the 
ownership properly vest? 

The woman and her escort claimed the pearl, 
and the proprietor carried the matter Into court. The 
judge's decision gare the pearl to the man, stating 
that to carry the ownership back to the restaurant 
keeper would mean carrying it back to the fisher- 
man who took the pearl oyster from the ocean, 

— H 

The Popular Mechanics Company offers many val- 
liable premiums for mew subseriptlons. Send for 
up-to-date list. It will astonish you. 


CHICAGO, ILL. 


THOUGHT THE “CLERMONT” PERFECT. 


Robert Fulton's dream of what a vessel for steam 
navigation ought to be was fulfilled, for him, ap- 
parenily, when the “Clermont made its first trip 
on the Hudson river, The vesse] was 1323 ft. long, 
161, ft. wide, flat-bottomed, straight-sided and with 
full bows, The boilers and machinery were ex- 
posed amidships, as the vessel was decked only at 
the ends, 

Peter Cooper, who was one of the Invited guests 
on that occasion, used to tell an amusing story. Re- 
freshments were served and speeches made. One 
of the guests in his speech sald that the “Clermont” 
probably was but the germ of steam maviration and 
would be followed by much finer and faster boats. 
He had reached this polnt when Fulton bluntly asked 
him to sit down, telllng him he knew nothing of 
what he was talking about. 
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MAKING MONEY 


І was born on a Maine farm. І haro mado somo great 
successes im business, My greatest through Ca-ope arene 
I took $1,800 capital, supplied hy Farmors omen, 

‘aiciana, Clerks, Clergymen, etc. in Helfast, Maine 

in an honest, lut ver FE Sep ble busines, earned and 
Ped them through BELFAST HATIONAL BANK, 5,000 in 
Gash dividends in ph pe first віж months, £25,000 In cash 
Si ш within the пахі yeas, | nnd in 18 months I paid 
| them iu round numbers $330,000.00 CASH, 


Every $I Earned $220.00. 


im im HISTORY. Heads 
e n fai talo bu but it in 


people righ. ee T x 
ad re the riche 

mgri ont asin, 
had $i, É m 
nnd | paid = sp M ү} aec 
| $330,000 in cash in 18 
i] mentha. Every steck- 
A4 helder got their share. 
Сы that's my way of doing 
ijbusiness. Yon must be- 
L re we thie statement ба 
ТЕШЕ for, if I werelying, 
I wouldn't tell you the 
place wieroleürnedthe | 
money, and the BANK 
sK Where it was paid. 

I havo learned thogreat 
Walue of the right kind of 
Co-operation, learned how 
to make moner fast in an 
honest, profitable busi- 
пева from "nn rniliiona 
jE RAUM YO ry year. ! 

I now haves new Бані. | 
TIC 88 t same kind, 
only my field is tho. 

My plan ono of extended 
eco-operatlon, Bi&ockhold- 
ore everywhere who cnn 
fond hoir INFLUENCE, 

cra “he T 
ы dividends must bó 


Fx-Pres, В. & M. L. B. В. jare ы have 4. 
stockholders in the U. B. Canada, England, Cuba. Marian 
The shure Islands Gibraltar, Me I want в few mere, 
Bhures ure im fast. You can invest $1 or S100 
mol E payments, E тн miah. dui Duis ти WEE 
T This ia Hick scheme, no 
"Frenziod E Danos You will be met on the irm nnd 
| treated on the в USE І place 30 years of untarnished 
| business retard bohind that atatement. I only ask you їп 
Hm om uu interest to INVESTIGATE. You ehall have all 
Proaftou wont Relerences, Enn kore, Eusasinesa Men, 
pe hand Publie Oficiala, ete, Bend your ad on 

ü postal curd. 1 will send а 2-page book, 


“A Guide to Full Pockets,” 


FREE. | will pay the postage, Don't "A. Brother d 
the Ох," J Bob "odding T IA ft your h hand ie enough б. 
пак ше to prove every м на this ad. long са ia your 
opportunity, don't miaa it. Don't wait if you want some. 
E 1 Ini better than METUS "E ria 
Ё Hanson, 143 W.: Madison St.. Chicago, HI 


EF. Tissu, 
at Н+ 


= À— 
= = z x = — = — o 


NEW MECHANICAL DEVICES, 
A NEW HANDLE which honsekeepers ani others 
cin easily attach. The handle Is silt through the 
center and шау be quickly fastened to any vessel, 


auch ns n kettle, pall or wash-tub, by slipping over 
the outer ends two split rings which by their 
spring hold the two parts together, 


The Little Teacher 
Photographed and вана ~ br V. H; Collina, Bryrncus, M. Y 
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REVOLVER WITH SEARCHLIGHT ATTACH- 
MIMI-—lIn this revolver, recently patented, a small 
senrehlight is attached to the underside of the bar- 
rel and throws a light in the direction in which the 
gun is polnted, lighting up objecta Immediate]: In 
front of it. Qnia partial ght la thrown upon the 
front head of the barrel and none whatever on the 
rear sight, Its advantages are apparent where the 
revolver ia carril mainly as п protection agülnat 


im SS I, 


burglars nnd hold-up men, ns an assailant would be 
blinded and dazed by the sudden flush of the light 
thrown directly on his face besides offering on савет 
target than the manu whose exnet position could only 
be guessed at. The battery Is located in n chamber 
in thé handle of the revolver amd [a eonnerted with 
the lamp by a wire running through the stock. 


TAP HOLDING DRILL CHUCK—Thils is a re- 
cent adaptation of an ordinary drill chuck and saves 


the emplorment of à chuck specially desiecned for 
holding taps. The three upper teeth of the jaws 
of the chuck are removed and are replaced by square 
steel blocks of the same size, but different bore, 
cach capable of holding a different sized tap. The 
square end of the tap is placed in the block and the 
jaws are serewed down, the tap belng gripped by its 
shank, and the square block also held fast In place. 


Pilense mention Popular Mechanics when writing Advertisers. 
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E Dry Goods 


If rou are afflleted with "рр а or falling hair or 


апу disease of the scalp, write me and I will send you 
FREB my booklet on care of the hair and scalp anda 
Free Sample box of my remedy, transportation 


charges paid. Ihave had 26 years practice in dis E 


eases of the hair. skin and sealp, having prescribed 
for thousands in a private office arranged for me in 
the largest Department Stores in the United States, 
such as Siegel Cooper & Co. Chicago; Espenhaln 
Ca. Milwaukee: Golden Rule, St. Paul: 
Geo. B. Peck Dry Goods Co. Kansas City, Mo. : Boston 


Store, Omaha, Neb: Younker Bros., De Molne, Ia; | 


Powers Dry Goods Co., Minneapolis: and in other 
lending eities of the United States. I guarantee to 


grow hair, stop falling hair, eure dandruff, quickly 


restore luxuriant growth to shining sealps, exebrows 
evelashes and restore the hair to its natural olor 
| where desired, Write today enclosing stamp for Pree 
Sample and booklet. 


| GUARANTEE TO GROW HAIR AN INCH A MONTH | 


PROF. J. H. AUSTIN, Bacteriologist 
456 McVicker's Theatre Bldg., CHICAGO 


LETTERING 


A noat boo міт, contains 
many good t ings us for studanta 


PRICE, 25 CENTS 


DRAFTSMEN 
need our new book on dimensions of 
Pipe, Fittings and Valves 
NO BOOK LIKE IT | 
BLE CLOTH HACKS, 50 CENTS, 


DESIGNERS, 
ARCHITECTS, 


HAVE YOU BEEN А ООРТ OF 


THE DRAFTSMAN? 


magizing on DRAFTING 
ome Btudy. 


It is n neat monthly 
amd | 


$1.00 PER YEAR. 4 MONTHS TRIAL, 25c. 
orthe Mngnzineand "Lettering" For 81.00 


ADDRESB : 


THE DRAFTSMAN, Cleveland, О. 
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ON APPROVAL 


Mew External Remedy So Successful 


That the Makers are Willing to 
Wait for Their Pay Until 
the Work is Done. 


SEND YOUR NAME TO-DAY 


We want to send—free to trr—to every rheumatic 
sufferer in the land, а air of MAGIC FooT 
DRAFTS, the great Michigan external cure for 
rheumatism of every kind no matter where located 
or how severe, Send us your name today. The 
Drafts will come® prepaid by return mail. If you 
nre вае пе with the rellef they bring you, then you 
ean send us One Dollar. If not, they eost you noth- 
ing. This is the only way we sell the Drafts. No- 
body pays until satisfied, and you eun see that we 
couldn't afford to make such an offer if the Drafts 
didn't cure, and cure to stay cured. 

PRACE MARE Fi The Drafts are worn as 
| illustrated, and cure by 
1 absorbing acid impurities 
А from the blood through 
25 the pores of the fender 

s foot soles, and also acting 

© on the Important nerve 
"We will gladly show anyone who 
lettera we have 
Arts of the 
world, Our free booklet (in colors) on Rheumatism 
eontains а number of these testimonials, with photo- 
graphs. Write today to the Magic Foot Draft Co., 
fol Oliver Bldzg., Jackson, Mich, for a trial pair of 
Drafts on approval and our free book. Do it now. 


centers there. 
alla the thousands of testimonial 
received from cured chroni¢ causes in all 


| Соттоп Red Clover 


Cures Cancer, Eczema, Salt-Rheum, Rheu- 
mnatisim and all other Hloml Diseases 


How many people realise the true valne af 
our common red clorer? It ia the best binod 


purifier known, Thousandsof prominent у 

ple hare been cured of cancer, rheumatiam. 
constipation, eczema, akin and blood disensea 
ly its ae, Bend y Mr iddreas to ID. nr [JN 
Бона, 116c Lakeside Bldg. M Jlhicngo, Iil., | 


708 ther will mail free а fol парро orf 
Clorer penam Extract, a history of aud т. Nerdbam dy 
his cancer and testimonials from man bag eae used the f 
If you have any disorder of the i Жш look into the f 


remely, 
16 is the beat blood | puri | 


merita of Needhum's Clover, 


я Ошг-роцге book free describes the grea feat | 
invention of the ith Centu , for ri ete relief 
апа eare of Rupture. Shows interesting pho- 
toa from life and contains new and vnluahble 
Information. QGreatost tria] offer ever made 
by апу firm. You will bo interested. Write 


| DENGE & MERY, 100 Mery Block, Toledo, О. 


HA! HA! 1 fooled Tom with this Water 
e WLA б. Rn WHY, BIL 

Qo he waatatefrald c£ th, шю Ї Dat kim have 1t rightii the == 

к." гай pugbtto pan Ei jump. Tta terea сна Jorg, tak but а 

Г тасты] debe, Ba brailh Four creed іо hart coe, Sand lik. 

[or lor, 25€. for Ж рш! реа], Jublrtés 


W. H. Miler Supply Co.,739 E. ith Street, St. Paul, Minn. 
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Limited 


California 


the most luxurious train in the world, 
leaves Chicago 8:0) p. m. daily. Less 
{ап three days to San Francisco, 

Magnificent equipment. Electric lighted 
throughout. 

СНЕ BEST of EVERYTHING 
Two other fast trains leave Chicago 10 
a.m. and 11:35 p. m. dally, with through 
service to San Francisco, Los Angeles 
and Portland via the 


Chicago & North-Western, 
Union Pacific and 
Southern Pacific Railways 


All agents sell tickets via 
this route. 
lilustrated booklets on 
application tà 
wW. B. KNISKERN, 


OMAHA, NEB. 
OL16 


INDUSTRIES 


ARE 


OFFERED 
LOCATIONS 


WITH 


Satisfactory Inducements 
Favorable Freight Rates 
Good Labor Conditions 
Healthful Communities 


ON THE LINES OF 


THE ILLINOIS CENTRAL R. R. 


AND THE 


YAIOO & MISSISSIPPI VALLEY К, К. 


For full information and descriptive pamphlet, address 


J. C. CL AIR 


industrial Commissioner 


r Park Row, =~- -= - Chicago, ЇЇ, 
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MEXICO 


The most interesting and fascinat- 
ing country on the continent. Per 
fect climate all the year  : 


The National Lines of Mexico 


and Connections 


OVER 500 MILESTHE SHORTEST. 


SIXTEEN HOURS QUICHER 
BETWEEN 


St, Louis, Mo., and Mexico City 


The first and only double dally through 
Pullman Bleepl ing Car Service across а Бе 
RIO GRANDE. 


Via The Iron Mountain Route and 


LAREDO, TEXAS 


The only lines offering DIVERSE ROUTES IN 
MEXICO without extra charge 


General Western Agent 


240-7118 Adams 5t., Chicago, 111. 


HOT SPRINGS, ARK. 


Only 2034 Hours from Chicago 


VIA THE 


WABASH 


You can leave Chicago daily at 
11:30 4. м., on the 


BANNER BLUE LIMITED 


the finest train on earth, and 
connect in Union Station, St. 
Louis, with the Hot Springs 
Special on the Iron Mountain, 
reaching Hot Springs next 
morning at 8 o'clock. 

Write for free Booklet telling 


nll about this popular health 
and pleasure resort. 


Ticket Office, 97 Adams 57, 
CHICAGO 


C. 8. CRANE, Е. A. PALMER, 
G Р..&Т- A., Bt. Louis. А. G. Р. A. Chicago, 
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Are Sold Direct From the Factory, : 


You Save ігот 375 to5200 


. When you buy a Wing Piano, you buy at wholesale. 
Tou рау the &etual eost of making it with oniy our whole- 
sale profit added. When you buy a piano, as many still do— 
at retail—vou pay the retail dealer's store rent and other 
expenses, You pay his profit and the commission or salary 
of the agents or salesmen- he employs—all these on top of 
What the dealer himself has to pay to the manufacturer. The 
retail profit on а piano is from $75 to $200, ]sn't this worth 
saving? 


SENT ON TRIAL 
Anywhere WE PAY FREIGHT 


No Money in Advance 
We will place a Wing Plano in any home in the United 
States on trial, without asking for any advance payment or 
deposit. We pay the freight and АП other charges in advance. 
There is nothing to be paid either before the piano is sent or 
when itis received. Ifthe piano is not satisfactory after 20 
days' trial in your home, we take it back entirely at our ex- 
pense. You pay us nothing, aud are under no more obliga- 
tion to keep the piano than if you were examining it &t our 
factory. There can be absolutely no risk or expense to you. 
Do not imagine that it is impossible for us to do ав we 
say. Our system is eo perfect that we can without any 
trouble deliver a piano in the smallest town In any part of 
the United States just as easily as we ean in New York City, 
and with nbsolutely no trouble or annoyance to you, and 
without anything being paid in advance or on arrival either 
for freight or any other expense, We take old pianos and 
organs in exchange, i 
A guarantee for 12 years against any defect in tone, action, 
workmanship or material isgiven with every Wing Piano, 


and how to tell good from bad. 
ita kind ever published. 
dreds of illu 


ni Campiets 

Extr mal ri 

i bg ul 

Pianos. 
| 0g will be sent to you promptly by mai 


.—. The Book 


PIANO, with prices, terma of 


WING & SON 
851-355 West 18th St., New York 
1868——371һ YEAR ——1905 


E" dud 


| 


pem dede 


= 
таа epr 


„ти. и же = 

In 37 years over 40,000 Wing Pianos 
have been manufactured and sold. They nre recom- 
mended by seven governors of States, by musical colleges 
пай schools, by prominent orchestra lenders, music teach- 
ers and musicinns. Thousands of these planoa are in 
your own State, some of them undonbtediy in your very 
neighborhood. ur eatalogue contains names and ad= 


Mandolin, Guitar, Harp. Zither, Bamjo— 
The tones of any or ull of these Ж АЖ сшде may be re- 
produced perfectly by nny ordinary player on thea piano hy 
means of our Instrumental Attachment. This improve. 
ment ia patented by па and cannot be had in any other 
piano. WING ORGANS nre made with the same care 
nnd sold in the same way as Wing Fianos. Separate ar- 
gan catalogue sent on request. 


YOU NEED THIS BOOK 
It You Intend to Buy a Piano—No Matter What Make 


A book-mnot & catnlogue—that gives you all the information Possessed by 
experte, It tells about the different materiale used in the different parts 
of a piano; the way the different parts are put together, what causes planos 
to get out of order and in fact їй n complete encyclopedia. Iti makes the 
несов of a piano easy. If read iurati 
Lone, Ration, workmanship and finish. Tt tells you how to test a piano 
16 in nbaolutely the only book of 
It containa 156 large pages and hun- 
rations, all devoted to pinno construction. Its 
name is “The Rook of Complete Information About Pianos." Á GM 
We send it free to anyone wishing to buy a piana. All you a ^ 
have to do ia te send uas your name and address. LA 


Send a Postal To-day while you think of 
it, just giving your name and address or send us 
the attached coupon and the valuable book of in- 
formation, also full particulars abont the WING 
Parment, sts, 


ully, it will make you a judge of 


on Wing Pianos. 


Send to fhe name and 
address written below, 
the Book of Comple'e In- 
farmation about Pianos, also 
prices and terms of payment 
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Engineering 
Technical 


You can get any book p 
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Metal or Woodworking, and all the Individual Trades and Professions, in factany book 

on any subject, published in this country or Europe, that is obtainable, through the 

Popular Mechanics Book Dept. 
In every case Wwe prepay in full all mailing or express charges, 

Any book desired can be earned by securing one or more subscribers to Popular Mechanics. State book wanted and 


we will advise you how many subscribers will secure it. This is a very easy way to get the best books. 


ENGINEERING 

GAS ENGINES, With Instructions for Care and 
Working of the Same. By G. Lieckileld; translated 
by Geo. Richmond, 120 pages: illustrated; 12mo.; 
cloth Price, $1. To whieh has been padded full 
directions for the management of oll engines. 

TRACTION ENGINE ITS USE AND ABUSE. 
By James Н. Марпа. Small 12mo.; cloth; illus- 
trated. Price, $1. Revised and enlarged br an 
expert engineer. Deals in detail with the princi- 
ples and parts of à traction engine; directions for 
starting an engine; use of gauge, try cocks, pumps, 
governor, slide valve, ete; water supply; the boiler, 
its care and management; methods of a good fire- 
man: the enzlne: landing a traction engine, The 
book is teeming with practical points and sugges- 
tions put in very simpl language aml very effective 
manner. It should be in the hands of every man 
who runs п traetlon englue, The farmer and erenim- 
ery operator, especially, should not be without It. 

HANDBOOK OF MODERN STEAM FIRE- 
ENGINES. (Ropers Engineers' Handy Book sér- 
leg) Frier, $3.50. The only book of the kind 
ever published in this country. Contains deserlp- 
tions and illustrations of oll the best types of steam 
filre-englnes, nnd fire pumps, injectors, pulsometers, 
inspirators, hydraulic rams. ete? and treats more 
extensively of Hydraulics than any other book on 
the market. 

SIMPLE PROCESS FOR ESTIMATING THE 
HORSE POWER OF STEAM ENGINES. Br E- 
win R. Keller, M. E. New editions Price, Me. 
Contains viüriouns пъ гн of estimatinaz nil 
caleulating the horse power of boller& and engines 
and ascertaining the power required to run line 
shafts, individual machines, etc. ete, 

MODERN MACHINE SHOP TOOLS, 
Vandervoort, Large Bvo, S55 pages: 674 illustra- 
tions: cloth. Price, $4. Just ont, this "mmaster- 
piece of the machine shop," no Machinist ean afford 
to be without it. Treats the subject of Modern Ma- 
chine Shop Tools in na. concise, ood comprehensive 
manner. Each tool is considered from the follow- 
Ing points:  First—l1ts construction with hints as 
to its manufacture: second—its oprration, proper 
manipulation and care; thirdl—numerous examples of 
the work performed. . book in which the appren- 
Ног will find à thorough course of instruction, the 
mechanic a valuable manual of practice and the 
superintendent nnd foreman many valuable suggas- 
tions. In daet, bt Is/in ПП respeets the most eom- 
plete, conelse and useful work ever published ош 
the subject. Of Inealeulable value ns a work of 
reference. In 34 chapters. 

PRACTICAL GAS ENGINEER. What It Is 
and How To Do It, Cloth Price, 

RECORD BOOK—VALYE SETTING. Бу A. B. 
Low. 120 pages; quarto; stiff covers. Price, 600, 
For the use of marine engineers, 

WATER WHEELS. By A. Б. Cullen. 63 pages: 
13 plates; quarto; cloth. Price, £2. Of all the hanks 
on Pumps and Hyüraulle Motors this is one of the 


By W. М. 


most practical, Treats of the construction of hori- 
zontal and vertical water wheels, 

COMPRESSED AIR: ITs PRODUCTION, 
USES AND APPLICATIONS. Ey Gardner р, 
Hiscox, M, I. 4th edition, revised and enlarged; 
520 pages: 645. illustrations; cloth. Price, #4. 
The most thorough and comprehensive treatise on 
the subject of compressed air that las ever been 
published; "Well priuted and substantial, No phase 
of the subject is omitted. Is а complete compen- 
dium in 36 chapters, valuable for reference and for 
study, Contents: The physical and operative prop- 
erties of nir from a vaeuum to its liquid state; Its 
thermo-dynamics;: compression, transmission and 
uses йй a motive power in operation of stationary 
and portable machinery in engineering, mining and 
manufacturing work; alr tools; nir lifts; pumping 
of water, acids nnd olls; the alr blast for cleaning 
and palnting; the sand blast nnd ite work; and the 
numerous appliances in which compressed alr is a 
most, convenient and economical transmitter of 
power for mechanical work, railway propulsion, re- 
frigeration and the *arlous uses to Which com- 
pressed alr has been applied. Contains a lsat of 
patents on compressed gir from 18735 to date, and 
40 tables of the physical properties of alr, ita com- 
pression, expansion and the volumes required for 
various kinds of work. 

ELECTRICAL ENGINEERING FOR ELEC- 
TRIC LIGHT ARTISANS AND STUDENTS. Ey 
Slingo and Brooker, 46 illustrations; limo. Price, 
&LmM, This new and revised edition contains all 
data and formulae relating to thia branch of elee- 
trical application. 

ENGINEERS PRACTICAL TEST, Actual size, 
йі, inches: stiff silk cloth Price, $1. <A guide 
for all men in or about power plants, Indlspengsa- 
ble to engineers, mechanics, machinists, firemen, 
etc. Tells how bollers and engines should be mmmn- 
пке. All abont gas engines, engineers’ license ex- 
amination questions and answers. 


MECHANICAL ARTS SIMPLIFIED. By D. Б. 
Dixon, comp, 407 pages; actual size, 54.5514 Inches: 
Hlastrations, Price, $1.00. With an appendix cot- 
taining a thorough electrical department, an ex. 
haustive treatise on ice making and a large collec- 
tiom of mistelinheons prsetical examples. A thor- 
ough and orlgfnal reference book for architects, iron 
workers, boiler-makers, contractors, civil and ше» 
chanical englneers, firemen and ісе machine men. 


WE CAN PURNISH ANY MECHANICAL BOOK PUBLISHED. 


PRACTICAL APPLICATION OF DYNAMO- 
ELECTRIC MACHINERY. By McFadden and 
Roy. Actual size, Ox44, inehes; flexible cloth. 
Price, #1, Every motorman, lineman, iiy nnn- 
tender and engineer should own a сору. By far the 
best nnd cheapest book of ita kind. This is the 
“age of electricity,” and every intelligent person 
ought to be posted as to the working of these great 
еп шея that supply us with power. 

TELEGRAPH INSTRUCTOR. By б. M. Dodge. 
300 pages; illustrated. Price, $1. Of all the 
numerous volumes purus upon telegraphy, this 
la the only one which is set forth with that sim- 
plicity sò essential for a student wholly unacqualnt- 
ml with the work. Terms employed ull concise and 
comprehensive. Contains all the iuformation neg- 
essary for а successful operator, beginning with the 
study of the Morse code. 
instruments used and their adjustment to and 
through the general routine work of a telegraph 
oifice, taken etep by step. Contains cuts illustrat- 
ing instruments and numerous diagrams. Complete 
index to the whole. The description and curriculum 
of Dodge's Institute of Telegrnphy at the end of the 
book will be found of great interest to those deatr- 
ous of choosing this line of work as their profes- 
pion. | 

CARE AND 


HANDLINXN( OF ELECTRIC 


PLANTS. By Schneider. Cloth; 66 original draw- 
ings: Hmp leather, Price, $1. New American 
book just out. The most attractive work of its 
kind. Deals in a practical way with dynamos, mo- 
tors, wiring, storage batterles, mBwitehboards, gal- 
CARE: AND SHAN DLING 
A oe x" y "ПР а, = 
ELECTRIC PLANTS: 
A SCHNEIDER: re a 
vano-meterg, electrical testing and incandescent 
lampa. Has а special chapter on the oll engine. 
Full of valuable information, ^vrinkles, hints, ta- 


bles, diagrams for engineers, ‘superintendents, help- 
era nnd all those іш charge of electric light and 
power plants. 
ELECTHIC BELL 
GAS-LIGHTING HANDBOOK. 
vert. Cloth: 16mo. Price, Mec. 
ELECTRIC TOY MAKING, DYNAMO BUILD- 
ING AND ELECTRIC MOTOR CONSTRUCTION, 
By J. O'Conor Sloane, 12шо.; Illustrated, cloth. 
Price, $1. | I 
TELEPHONES, THEIR CONSTRUCTION AND 
FITTING. By Е. C. Allsop. 184 pages; 156 illus- 
trations and folding plates; cloth. Price, $1.25. 
Treats ш ñ practical way of the maintenance of 


telephones and the auxiliary apparatus, including 
recelvers, transmitters, switeh bells, complete in- 
struments, batteries, ete, Also of erecting telephone 
wires. different methoda of arranging instruments, 
veivate exchange ystems, publie exchange systems, 
faults, mer testing. and ipai 


FITTING AND ELECTRIC 
By Edward Tre- 


From deseriptions of the, 


= 
a WENN NET 


PRACTICAL EL ECTRICITY 4th edition. Price, 
2. Twenty chapters, carrying the reader from the 
fundamental principles of electricity ou through the 
various branches to a polnt where he comprehends 
the complete designing, care and operation of à dyni- 
mo moter, Bach subject carefully written ond to the 
point, and the questlons at the end of each erys- 
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tallize just the polnts he needs to know on that 
subject. A dictlonary in back of book enables him 
to learn the meaning of any electrical word, term 
or phrase used in this book, as well ns hundreds of 
others in common use. АП required tables neces- 
sary to the study аге to be found. 


ELECTRICAL INSTHUMEAT MAKING FOR 
AMATEURS Бу & Н. Bottone.  12mo.; cloth. 
Price, Tic. Contains plain instructlona by help of 
Which anyone moderately handy with tools can 
make for his own entertalnment or for use In the 
study of a great aclence all the instruments now 
employed in theoretical or practleal electricity from 


Torsinn Balances, Holtz machines, and induction 
colla, to dynamos, electric meters, telephones, 
phonographas and micrographs Likewise contains 


leaders in these 
Hughes and Edi- 
perusal of this 


all the experlments of the great 
studies— Wheatstone, Hell Price, 
Bon, Which can, after an attentive 
book, be understood and repeated, 


ELECTRO-MOTORS, HOW MADE AND HOW 
USED. By & Н. Bottone and A. М. А. Heale. 
12mo.: cloth. Price, Tie, <A complete and simple 
explanation of the source of the power in a dynamo 
and the method of applying the same, commencing 
with a simple motor, and proceeding to an expo 
sition of the Siemens, Thompson's, Walker's, Gri- 
eon, and other motors. In addition three special 
chapters by an American author follow, in which 
the information embraces al! American improve- 
ments. The work is probably the most complete 
and ан understood of ш HOM 
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BOOKS OF TABLES, BOOKS OF RECEIPTS 


KOPIPS NEW CALCULATOR, ELE pages, 
Actual size, хо Inches, Cloth. Price, $1.50. 
Pocket sige, SLI, Sustains the same relation to 


the commercial world that the new Century Diection- 
ary does to the literary мог. Fully abreast with 


the nge of nir ships, submarine boats and wireless 
telegraphy. Designed for and adapted to the par- 
ticular wants of bankers accountants, mechanics, 
farmers, manufacturers, merchants, miners, ete., ett, 
and must prove of inenlenlable valne to them—un- 
legs the book itself can calenlate Its own worth— 
qud it @ileulutes almost everything that Is calcu- 
йл. 

QUESTIONS AND ANSWERS. 
Standard Cole of Train Rules. 
wood, Ed. Revised edition. —&0 pages. Diagrams. 
Cloth. Price, $1. Intended for use in the ex- 
amination of trninmen. The general rules, train 
rules, train orders, and the whole handling of trains 
18 set forth in so simple nnd at the same time com- 
da seen та manner that a careful reading of the 

ook will fit any one with suffüielent knowledge to 
meet any contingency that may arise in the conduct 
of a train. Endorsed by high railway officials from 
all sections of the country Every transportation 
man shouhl have a copy. 


Based upon the 


By б. E. Colling- 


FERRIC AND HELIOGRAPHIC PROCESS: A 
Handbook for Photographers, Draughtsmen and Sun 
Printers, By George E. Brown, 140 pages — Din- 
grams. Cloth. Price, #1. For architects, aur- 
verors, Огап еШ, engineers and others who find 
the reproduction of tracings a matter of everyday 
necasmity. It embraces: The ferro-prussiate process, 
toning blue prints, uses of blue prints; ferro: prus- 
site in tri-eolor work; the kallitype process; the 
Obernettor process: the wranoty[we process; prints on 
fabrics, prints in dyes; hellographic processes com- 
pared; preparation of bellographic papers, making 
tracings for aun-copring:  onutüt for hellographic 
printing; ferro-prussinte or white line on blue grounds 
pellet or hlue line on white ground: ferro-gullie, or 
black line on white ground; brown line on white 

round: minor heliogzraphie processes, A. compre- 
ABE little bibllography at the end of the volume 
and an index add greatly to ita value and Interest. 


THE LOCOMOTIVE UP TO DATE. Ey Charles 
MeShane, 736 pares, S80 illustrations. 
Price, $2.50. Covers the whole range of locomotive 
constriction and management down to the present 
day, including its latest development amd all mod- 
ern appliances, together with a Classification and 
comparison of all kinds of locomotives, both simple 
and compound. It is a book culled, from the me- 
chanienl books and papers of the world and so con- 
taina all the really valuable information to be found 
in a complete mechanical library, Every subject is 
fully illustrated and the deseriptions given of all 
new deviees were prepared by the inventors them- 
вејтев, The contents Include: Compound locomo- 
tives: combustion; alr brake; breakdowns; locating 
blows and pounds; inerustation; injectors; inspiri- 
tors and boiler checks: slide valves; valve gears; 
errors bv the link motion; locomotive valve setting; 
ateam Indlentor: modern locomotives: extraordinary 
fast runs: lubricators; Anetallic packings: general in- 
formation; locomotive construction-erecting depart- 
ment: machine work: metric system; steam and alr 
пй ев; compressed alr; metern counter-balaneing 
and the bistorr of the locomotive, 

ONE THOUSAND POINTERS for Machinists 
and Engineers. By Charles McShane. 342 pages. 
181 Winstrations. Cloth, Price, $100, — Ineludes ar- 
ticles from the best authorities on each subject. 


— ан РЕР 


Cloth. . 


Embraces the most modern and approved ргас{Їс@ 
ln the construction, care and mud de management 
of the locomotive, Written in plain language and 
condensed form, no mathematical demonstrations 
being given or required, 

JOHNSON ы HANDY MANUAL. Price, $i. 
An authorlty on steam, hot-water heating and ven- 
Шайт, plumbing aml pens fitting, A valuable ref- 
erence book for architects, those in pipe trades, 
enzglneerg, janitors amd those intending te install 
or alter heating or plumbing systems, АЛ. kinds, of 
InPasurenients nmarranged in tables. Fully illustrated 
with cuts nud complete working plans. 


FIFTY-CENT SERIES 


HANDICRAFT SENHIES-—A Series of Practical 
RE Edited by Раш N. Hasluck. Price, each, 
С, 
BOOT-MAKING AND MENDING Including re- 
pairing, lasting and finishing. Illustrated. 179 en- 
eravings and diagrams, < Price, Бос, Contents: 
Repairing heels and half-soling; patching boots and 
shoes; re-welting and гено boot-making: last- 
ing the upper; sewing and stitching: making the 


heel; Enifing and finishing: making riveted boots and 
вов, 


Others of the sef nre: 


ES ieee 


HOUSE DECORATION, / Price, Doe. 

How TO WRITE SIGNS, TICKETS AND 
POSTERS. Price, Sie, 

WOOD FINISHING, / Price 500, 

DYNAMOS AND ELECTHIC MOTORS, 
Price, 50e, 

CYCLE BUILDING AND REPAIRING. Price, 


Kie. 
DECORATIVE DESIGNS OF ALL AGES FOR 
ALL PURPOSES, Price, Bü, 
MOUNTING AND FRAMING 

Price, bw, 
SMITH'S WORK, Price, Se, | 
GLASS WORKING HY HEAT AND АННА. 
SION. Price, 50c, 
BUILDING MODEL BOATS, Price, 50c. 
ELECTRIC BELLS: How TO MAKE 
FIT THEM. £Price, Ste, 
BAMBOO WORK. Prie, 5006 
TAXIDERMY. Price, DIC, 
TAILORING. Price, 500, 
PHOTOGRAPHIC CAMERAS 


PICTURES, 


AND 


AND ACCES- 


SORIES. Price, be, 
OPTICAL LANTERNS. Price, 50c. 
ENGRAVING METALS. Price, 2026, 
BASKET WORK, Price, Sie. 


HOORHIXDINQG. Price, Se, 

BENT IRON WORK, Price, 50е, 

PHOTOGRAPHY. Price, 5c, 

UPHOLSTERY. Price, 50c. —— 

READY SHORTLY. 

LEATHER WORKING, Price, 50c, 

HARNESS MAKING. Price, 50c, 

SADDLERY. Price, Ббе, 

TECHNICAL INSTRUCTION, Important new 
series. Edited by Paul N. Hasluck. With numerous 
illustrations of the ‘text. Each book contains about 
160 pages. Crown Svo. ‘Cloth. Each, 1.1, 
PRACTICAL DRAUGHTSMAN'S WORK. Price, 


$1. 
PRACTICAL GASFITTING. Price, $1. 
PRACTICAL STAIRCASE JOINERY. Price, $1. 
PRACTICAL METAL PLATE WORK, Price, 


$1. 
PRACTICAL  GHAINING AND MARBLING. 


Price, £1. 
OTHER VOLUMES IN PREPARATION. 


———————————Á———á—————————————m 


SPON'S MECHANICS’ OWN BOOK. 702 pages. 
14%) illustrations. Half leather. Price, $2.0). Gen- 
eral method of treatment of each subject is first, 
the raw materials worked upon, its characteristics, 
variations and esultability: secondly, the tools used, 
the sharpening and use; thirdly, devoted to typical 
examples of work to be done, materials and how to 
do similar work. Nearly all of the mechanical 
trades are here included and some of the profes- 
sions, 


FOR SALE BY POPULAR MECHANICS, JOURNAL BUILDING. CHICAGO, 


WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED. 


VAN NOSTRAND SCIENCE SERIES. l6mo. 
Boards. üc. each, Amply illustrated when the 
subject demands, Put up in a uniform, neat and 
attractive manner, Subjects are of an eminently 
stlentifie character апа embrace a wide range of 
topics. The following citations may be noted aus 
types of this notable set: 

CHIMNEYS FOR FURNACES AND STEAM 
BOILERS. R. Armstrong, C. BE, Jrd Americal 
edition. Revised and partly re-written, with an 
appendix on "Theory of Chimney Draught,” by E. 
Idell, M. E. 

STEAM BOILER EXPLOSIONS. By Zerah Çol- 
burn, New edition. Revised by Prof. Н. H. Thurs- 
ton. Price, 5c. 

FATIGUE OF METALS UNDER REPEATED 
STRAINS. Price, 50e With Varlous Tables of 
Results and Experiments. From the German of 
Prof. Ludwig Spangenburgh, with a preface by 
B. T. Shreve, А. M. 

TRANSMISSION OF POWER BY WIRE 
HOPES. Price, бс. Бу Albert W. Stahl, U. ё, N. 
Second edition. Revised. 

TRANSMISSION OF POWER HY COM- 
PRESSED AIR. Price, 50e. By Albert Zahner, 
M. E. New edition In press, 

(AS-LIGHTING AND GAS-FITTING. Specifica- 
tions and Rules for Gas-Piping, Price, 500, Notes 
on the Advantages of Gas for Cooking and Heating, 
und Useful Hints to Gas Consumers. Zod edition. 
е aa nnd enlarged. By Win. Paul Gerhard, 


TWENTY-FIVE CENT SERIES 


STUDY OF ELECTHICITY FOR BEGINNERS, 
Comprising the Elements of Electricity and Mag- 
netism as applied to Dynamos, Motors, Wiring, an 
to all Branches of Electrical Work. By Norman 
oe 04 illustrations and 6 tables, Price, 

e 


DRY BATTERIES. Especially adapted for Au- 
tomobile, Launch and Gas Engine Work; Medical 
Coils, Bella, Anuunciators, Burglar Alarma, Tele- 
phones, Electrical Experiments, and all purposes 
requiring a кшй battery. 20 illustrations. 25«, 

SMALE ELECTRIC MOTORS. How to make 
and use them, including design, examples of stall 
motors and thelr applications, speed controllers, 
Starters, fusts, ete. 45 illustrations. Price, 25, 

SIMPLE SCIENTIFIC EXPERIMENTS. How 
to perform entertaining and Instructive experiments 
with simple home-made apparatus, 59 -ilbustrations, 

MODEL BOILER MAKING. Contains full in- 
struetions for designing and making Model Statlon- 
ary, Marine and Locomotive Boilers, Fully illus- 
trated. Price, 25е, 

METAL WORKING TOOLS AND THEIR USES, 
A Handbook for Young Engineers and Apprentices. 
Shows how to use slmple tools required in Metal 
Working and Model Making. Illustrated, 25e, 
1 THE LOCOMOTIVE, SIMPLY EXPLAINED. 
A first Introduction to the study of the Locomo- 

ve Engine, thelr Design, Construction and Erec- 

on, with a short catechism, 26 illustrations, 35e. 
| ACETYLENE GAS, HOW TO MAKE AND USE 
"ET. A practical handbook on the uses of Acetylene 
Gas, sultable apparatus for ite generation, hints on 
fitting up, ete, 34 illustrations. Price, 25e, 

JOINT XWIPING. Practical hints on, for begin- 
ners in Plumbing, deseribing in detail the varlous 
operatlons and fully illustrating them from actual 
work. Price, 25e. 

WOODWORK JOINTS. How to make and 
where to use them.  Mortise and tenon joints, lap 
joints, dovetail bly oe glue Joints, scaring joints, 
circular work, with 137 illustrations. Price, 25е, 

DIAGRAM OF THE CORLISS ENGINE. <A 
large engraving Ens full particulars. Explanation 
of figures. 13x19 in, Price, 25c, 

ELECTRICAL CIRCUITS AND DIAGRAMS. 
Illustrated nnd explained. New and original draw- 
ings comprising Alarms, Annunclators, Automobiles, 
Bells, Dynamos, Gos Lighting, Motors, Storage Bat- 
terles, Street Rallways, Telephone, Telegraph, Wire- 
less Telegraphy. By Norman Schneider. 20е, 


HOW TO INSTALL ELECTRIC BELLS, АМ- 
AULUACIATORS AND ALARMS, including Batteries, 
Wires and Wiring, Circuits, Bushes, Bells, Burglar 
Alarms, Fire Alarms, Thermostats, Annuneiatora, 
nnd the Location and Remedying of Troubles. By 
Norman sSehuelder,. Prive, 25, 


MISCELLANEOUS 


ELEMENTARY FORGE PRACTICE, Bry John 
Lord Bacon, Instructor in Forge Work, Lewis In- 
stitute, Chicago. 262 pages. Cloth. (Price, $1.50. 
Contents: General description of forge and tools; 
Welding, calculation of stock for bent shapes: up- 
setting, drawing out and bending; simple forged 
work; calenlation of stock and making of general 
forging: steam hammer work: duplicate work: man- 
ufacture of iron nud steel: teol-steel work: tool 
forging and tempering; miseellaneous work; tables, 

LOCOMOTIVE OFPEHATION, Er б. A. Het- 
dersom. — 536 pages; dlustrarions, Cloth, Price, 
$2.50. The object of this work Ils to give n com- 
plete and srstematle discussion of the theory and 
practice of locomotive operation with the results 
accomplished and the effect of the action upon the 
various parts, as well as the amount of fuel and 
water needed to perform such meeded. work, rather 
than an exclusive treatise upon the mere manipula- 
tion of the machine, The order of contents Is: 
Inertia, steam action, resistance, slipplng, braking, 
steam capacity, bauling capacity, water consump- 
tion, fuel consumption. 


TEXT BOOK ON ROOFS. By Mansfeld Merri- 
man. Part L. Sixth edition rewritten and enlarged. 
$26 pages: Wlustrations, Cloth Price, $2.50. The 
contents Include treatises on stresses in roof trusses, 
highway bridge trusses, rüllrond bridge trusses, 
nileeellanéous trusses, deflection and internal work, 
historical and critical notes, 

WIRELESS TELEGRAPHY. By А. Frederick 
Calling, 500 pages; illustrations. Cloth. Price, 
£3. / Deacribes the history, theory and practice of 
wireless telegraphy in a way to rouse the enthusl- 
asm of the layman, as well as the professional, А 
happy regard for details and minor polnts takes 
the whole a remarkably clenr and Interesting ač- 
count of the Science, 

MODERN ELECTRICITY. 
$55 pages: 150 illustrations, 
Thoroughly accurate and scientific 
tion of X-rays, wireless telegrophy, radium, trans- 
mission and distribution, power stations, wiring, 
and written iu uhain English, An essentially prac- 
tical handbook for students, apprentices and elec- 
trical engineers. 

ARITHMETIC SELF TAUGHT, Ey Spangen- 
berg. 225 pages. Price, 55e Undoubtedly the best 
book published for students of arithmetic. Do not 
üespnir because through neglect you have forgotten 
what vou once knew about this branch of math- 
ematicsan. This new methol requires no teacher. 

YOUNG ENGINEER'S GUIDE, New edition re- 
tise and enlarged. 254 pages: illustrations. Price, 
£1. Covers the entire subject of care, management, 
operation, repairing, engineer's Heense and various 

ints of equal Importance, and ds endorsed by lend- 
ni engineers іп all parts of the corntry. 

How TO RUN ENGINES AND BOILERS. Ну 
E. Р. Watson; Wustrated. Price, $1. Written In 
plain language and well adapted for use as a text- 
book by the engineer and boller maker, 

MODERN COTTAGE ARCHITECTURE. B 
M. Б. Adams. Large quarto: 79 pages: illustrated. 
Cloth. Priee, $4.50, Contains an introductory es- 
аду on cottage building and notes on the subjects, 
Illustrated from works of well known architects. 

UNTECNICAL ADDRESS ON TECHNICAL 
SUBJECTS. By James Douglas. 90 pages, Cloth, 
Price, $1. Contents; The characteristics and con- 
ditions of the technical progress of the nineteenth 
century: the development of American mining and 
metallurgy and the equipments of a training school; 
wastes in mining and metallurgy. 


Br Henry and Hora, 
Cloth Price, $1. 
In ita explana- 
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CON SERVATIVE INVESTMENTS 


COMPRISING: 
Chicago City Mortgages, 
High-Grade Industrial Bonds, 
Chicago Real Estate Bonds, 
— @ Railroad Bonds 
= NETTING 


4% TO 6° j 


These securities are in convenient denominations suitable for the investment of funds 
of all sizes, and because of their conservative and non-speculative character are especially 
desirable for the investment of savings and trust funds, "Investors who appreciate such 
securities are invited to send for our current lists of bonds and mortgages, and other in- 
teresting investment literature, together with "Our Experience with Serial Bonds." 


Peabody, Houghtelmé & Co. 


1122 First National Bank Building, = - - CHICAGO 
(Established 158065) 


EARN MONEY 
THIS SUMMER | - 


Many of our readers will have spare time this summer. 


If they wish to undertake a very pleasant and profit- | 
able line of. work, to occupy either a portion or all of 


their time, they are invited to address for full particulars 


POPULAR MECHANICS 


JOURNAL BUILDING CHICAGO, ILLINOIS 


MAKE YOUR OWN LIGHT} 


own Electric 
Requires no attention 


ipment for making your 


t. A bor cam start it. 4 


The most Perfect 5mall 


wh. p. Gasoline Engine, d Light Gene- 
Engine Ever Built. 


rator, 200 feet Covered Wire, 36 feet Lamp 
Cord, 6 16-Candle Power Lamps, 6 Sockets, 
6 Rosettes, 6 Porcelain Tubes, 50 Porce- 
lain Knobs, 2 feet Cir. Loom, 1 Switch 
Fuse, Solder and Tape, The above com. | 
plete and perfect outfit Is offered at a 
price so low rou cannot afford to burn oll 
Bend for descriptive circulars. 


L— | STRONG DURABLE | 
,( | SIMPLE POWERFUL 


Mounted on solid wood 
base. All connections 
made and ready to гип, 


а = 


1 JUNIOR ENGINE WORKS, | 907, 160 W 


ashington Street, - Chicago | 


Dear Sir:—Wonld vou be open for an investment which will yield, with reasonable © 
assurance, from 50 per cent to 100 per cent each year? 

It will average 75 per cent—which means 614 per cent a month. 

When I say investment, please understand that I do not mean а gambling proposi- 
tion, such as stocks and grain speculation, or horse-race betting, nor anything which 
requires you to buy what you do not want, or sell what you hare not got, 

I REFER TO A STRAIGHT INDUSTRIAL PROPOSITION, which has for its commodity 
products produced by nature, and in durn manufactured into commercial necessities, for 
which the demand always exeeeds the supply. 

As a representative business man, I fully realize the annoyanee of receiving unso- 
licited literature and advertising matter of unknown propositions. 

Therefcre, before placing before you, in full detail, the venture I refer to, I ask your 
consent, and for that purpose I attach this coupon, which explains itself. If agreeable, 
and you are open for a proposition which will produce all that I claim, kindly sign and 
mail it. 

THIS COSTS YOU NOTHING BUT THE POSTAGE, ANDp PUTS YOU UNDER NO 
OBLIGATION. 

In closing, permit me to say, that the men at the head of the corporation which I 
renresent are men of great wealth and undisputed commercial integrity. 

There is not n single questionable feature in the entire plan. 
May I hope to hear from you by return mail? 
Very sincerely, 


І. C. WELTON, 59 Clark St, Chicago. 


COUPON - - 


Dear &8ir:— You may send to my address full details of the proposition you refer to. 
I will carefully consider the matter, and, if interested, will write you further. This with 
the distinct understanding that I am under no obligations. 
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ThOWARNER LITTLE WONDER’ 


А Complete Grinding 
and Polishing Outfit 


Yndispenanhle for home and general 
use, Hares hours of tin è And makes 
pilye rware ami cutlery shine like new. 
тк Bh ürpensa cule Бов al every dex Ape 
UI aheara, knives, hatchete, ete, Wil ron u 
, smal! dynam, ai wl gt machine or othe } 
light machinery. 1n T 
proe this motor wil fila 
lama felt want. lu «n tists, 
butchers, gonia, je win Lor, 
carpentere, plum ore nnd 
mechanics ene rel! x pe 
tind this machine of im- 
moins түң тиз. 


PRICE, $4.00 A Common GROUND OF SATISFACTION 


A complete including EMERY The business man, the laborer and theathiete 
UN C —— WHEEL. BUFFING WHEEL wi PULLEY $ meet in approval al, 


(for power transmision 


Notice! Dei Мат 1. Т, же эш. —— $3 00 000 


йа AILAN orders far thi: coms r [ | ' d | 
which waa dhe prira of a ш Р, | mpra аы, TIE | | i 
Твір е JH after iad debe Se f Interestel orler at ose i ; 
This ie tot & i т, ani ale min refund yonr шы Te ; EL 


| 
If un ын al eh | ders pirine i | 
pe dart EF a4 practical and T к time-keepe gprs ali 
WARNER MOTOR GO.. flatiron Bidi | conditions. Absolutely fuaranticed. ASK POT AN 
Dept 14, New York City | INGERSOLL and see that you get it, Sold by 
| | Bl §¢,000 dealers or sent postpaid by 
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(Dept, 58) В.Н. Ingersoll & Bron 51 Maiden Lane, N. Y, | 


THE “RELIABLE ROUND TRACK | 
: DOOR HANGER” 


! Machinists 
(Universal Plier 4 


lan EN USEFUL 
TOOLS IN ONE 
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_ Forged 


| | irom 
Flat Nose Plier $: Tool Steel 
Burner ч 


б Screw Driver if "E » [ur (aram 
| ДУ 7 ji 


Wire Splicer 
3 Wire Cutters 
2 “ Holders 
Pipe Grip 
Reamer 


Thea" ree n Baok'' 

Showa mu most gaii- 

ület- Jine of Ml pers 

"es Pliers, Write for 
FREE, 


ASK YOUR 
DEALER FOR 
UTICA PLIERS 


i If he docs not тигт them write 
ЕЈ ns and WE will send you hr mall 
kr aty aize in this strie for the fal. 
r lowing hricea: 


4'$ in. 45e., 8 in. 65c. 
5 и ooo.) 10 H 00e, 


$ UTICA DROP FORGE & TOOL CO. 


14 Genesee St., UTICA, М. Y. 


You know how the old-fashioned Door-Hanger sticka 
Durs Will Not Bind 
Ours Cannot be Derailed 


Let Us Tell You About li 
WRITE FOR CATALOG AND PRICES 
ALLITH MANUFACTURING СО, 


120 South Green Street, Chicago 
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